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(57) Abstract: A hyaluronic acid/methotrexate compound useful as a therapeutic agent for joint diseases. The hyaluronic 
acid/methotrexate compound useful as a therapeutic agent for joint diseases comprises hyaluronic acid and methotrexate bonded to 
a carboxy group of the acid through a linker having a peptide chain comprising one to eight amino acids. 
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[oooi] *ftwts.KT/>v>m-*hhu*-v—hi&&fo. RxFt<Dmmm&KM'irz> 0 
Steffi 

[ooo2] mm^mmm (sir, oAthfrt) mnm^mmtvxmm-r^^ v ^t*g>zm?& 
-tftttmmm, mmm-zm^nx\^\ oAxm®^&~z>mnmm-z. Mm 

[0003] mE<DOAmmmmx^ ^mmtvx, d mmmmm (t-w^s?^) , 2) 

^rn^KttM»T, NSAlDs^^-T), M^fe(Mrt&A)£LT, 
3) tT/n^®K J^T\ HAirt)^i-)^J, &£TM)xTnJ\*Mffli^m£tiX}<^ 

temnft&AMti.x,ttAmM<viimm>mtL<9^^&% 0 

zfv^yy^tffi^xTyv^tmttizm&fo&xmu *fr&wmk*kw 
&<Dmm^fomf£®m&fe<>x\^ 0 

<^«^^§ti§'^^, uAmM^oA<Dmmm(7)—Dti,x}X<m^^hnx 

v^ 0 ie^M^^^hao^M^v^^^M^^ha^JCiSb^ 



WO 2005/085294 2 PCT/JP2005/003739 

[0006] HAt^flJte, OA(ffciii»^^-7f(JilT, RA^^-T))(D^^-et| 

^m^xmrnm^m^ v-cv ^ ^t^^^ri >s 0 -^o x^mf¥ ©lot 

[0007] OA<Dii^3&^<D^^#~XAt;:ov^te:, *CT0j!^^^v^^^ ^ 

, *>/<?immm. ^bx^^vx/wm^&frvxmw&m&hi&mir 

5fc«>, OA(D^^$ritM$^^^it^H^^x.^tt-CV>§ 0 £fc, OAtffj^ 
tt, RAT^fe«J;5^LV^mtt^>fb^V^(D<D, ?#JilM<£>*f jfiLWff 

&m*tb, oAmm£:<Dmfflfem.mx$>z> 0 
[0008] mm^Mir^uA<Di^m fe^ti-tftKteMmznx^ r^-yh-x^o 

44^RHAMM (receptor for HA-mediated motility) ] vf II^HJJft 

fi^«^cD44^L-c, ft^mooTju^HA&hmmftKm&fcmnfim 

m*. mm^i^m^vxmm^x^^-^mm^m^tix^^K u^ue 
tfbHAmmn, oAmm^x^m^n^&mvtw^^mmi-^x^ 

[0009] , m m^^m-r^mmti.x^ KA^mrnxm^^bn^mm^v^^ 
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rwmmm^t, ^<DMm^ir^mMxh^o v^u MTx«^#ig^-c 
(D^-mm^m^htix^^m^ b^m^&v^-c, RAm?MMki^xmM&<D&m%: 
%:tfx\^h<Dfe*^±/vM<D^xfoz> 0 m^xte. mmtmMm^mm^nx 
v^o )fcfe, mmnMi®&x&%mwy<f\-<Di®&x\ *<Dftm*#~x&Kmm*r 
zmnttmftm raw, mskmm, mmm, m^mmm^ti^m^ir^tiimh 

o 

[0010] MTXOBJtfMBSrg^U M*Ll^^©^Sr3l#ttJl-3^!£LT, ^tl~£.XKhM 

„ mz.t£. MTx&m&xmffi&^mmft&^irttmm^tix^zdK m 

[ooi i] ±m<D j;5 ^ ^jRttHA^^KL-^rv ^*&arca>5o sat, mihh^^cd44^ 
mm<o%ifcp&- j rVTbvx, nA^mmir^mm<^^m^tix^^ 0 l 
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i^Je)6fc^^MTXCD^^^^^<(Hlfe^|-e^6. 4— 19%), fl*o % HA©^1 
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^TV^M (-C H NH-) :&£tM-^^T^^ (-C H NH-) 1££<DX<<— if— 
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mm&m^ mm^-x^m^mm^x, mm^^tci^^mxmm^m 
m.-r^h(Dtvxmm^tix^^ 0 mm. mm^w-xu^—^—^^x(Dmm 

^mnx^\ ^mm^(Dmmte.mmxibz> 0 
[0015] ^rtiKunx., mmnjcm-i^hv^^^ti-T 0 ^^- nmmmizxr, mmp 
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[0023] *^0josiJ»#Jffi^j;*9, y:s#—teft&ut*hhi**'V-—hifi, S:(D . di) . (m) 

*fctt(IV) : 
[0024] Mbl] 
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[0026] [^3] 




COR! 



N^^OORo 
H 



[0027] DfM 



X.J 



(IV) 



COR 1 




[0028] [5£tf\ R 5oJ;U?R fe^n^tltk&lZ-, tKndf-^S, T^/S, C T/K^>S, C 

1 2 1-6 

1-6 1-6 
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[0029] *mm<D%i<Dwmiz£*). ^^m^^-r^v^—^xxfmmv^— 
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6h, 



CORi 



O 



d') 
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[0031] Wb6] 



H 




N N COR 2 
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(II') 



[0032] R *5j;t^R XSX:WeW®Mz.^ MYn^rl/m, T^Sm, C TJV^^m.C 



1-6 1-6 



U3\5£(X) 
[0033] Wb7] 



1-6 



-0,-N— Qs-N— {HA] 

R11 R12 



(X) 

[0034] Q li^t§-NH-t-i}i*otl^8i©T^yid^^^fKi^ 
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q m—5m(Dmmw^mA^nx^^xhx<^xxix^fz.n^/^^y/^m-^ 

2 

1-6 2-20 

[0035] ^^^^^^^^-ftH^ffiB^J;^^. _h|EfcT/Va^^-p<hhV^f— h|§^#: 
[0036] £^ W^^WIiJffi^mji, ±M<DMT/vn^Wt-*YY^-y— V^i^co 

mmmm~tz>~ttfx^^ ^(va)^c«(vb) : 
[0037] um 



NH 2 

iV 



CORi 




(Va) 
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[0038] Wb9] 



NH 2 



H 





N^>COR 2 
H 



(Vb) 



[0039] K^,R*3j;tm f«tb^etvM3i^ tKn^>S. T^/m. C T/^^m.C 



1-6 



1-6 1-6 

L fcJ\5£(X*) 



[0040] MklO] 



-Q-j—N — Q 2 — N — H 

R11 R12 



(X') 

[0041] OeW % Q ^M-^-T^-NH-i:— ^^*oTl-8{@(DT5/^^§-<y^-K^^ 

1 

1-6 

1-6 1-6 1-6 

6-10 

1-6 1-6 

1-6 
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11 
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<fe><5o ] 

[0042] $^^^0J(DSUcO#Jffi^j:tv^\ ±f&<D&(Va)tttt(yb)<D4k&to&\iTA'V 

o 

[0043] ^T«£^f¥»£ovvrtfciK1-3o 

[0044] ^W©tT/H3^fift-p«hM^^— hti&fc (HA-MTX^^f*) tt*f^>fk^ 
[0045] lot, ©HA-MTX^fr^OAfcL< teRAS#«Hfit) ft ^JS^Lfc 

[0046] BP*>, «0J(DHA-MTX^#:^ J:«9 , Mfifi&A#J£LTcDHA<Dffl®£#£>ft 
[0047] ^mm(D\iT;vn>m-^YY^^—~y^W- (HA-MTX#£^#0 }3\ tT^ny 
[0048] *5IWJ!i*3V^rfcT/H3^ift(HA)j^tt. WfcKJgtt&J'LJfcv^ mtu-f^fr 
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tT/vn^<D^^«, #^5£f*£;h/i;i^ mx-\*°r 

mmm^m±);m&% ^^mmmm-.mm ^.^nm^^±,mm 
$tt-cv (m*-t£* ^^/v^TMrnA (m&& Hyaff mmmm) , Fidi 

a Advanced Biopolymers) ) x YiA&^jVJ^TjV^tVXW^^hKMft^ikX^ 
tzMW <MtO&. F©d b p^ Synvisc (&&j&|gE) , Biomatrix) ) x HA^tf>— o£*_L© 

[0049] *«B^OHA-MTX^ft:ii, HA^S&^^f^fflSrlftJ&oTtt^lfjJfcV^^ft, 

<Z>HA(D^:3r#Ji:i-5£, AfleftjfcfcJu HA-MTX^^^LTO^i^eO^ 
— 6OO^/Vh^-efe§r^^0^b<, HA-MTX^^-^^b-C(D^^-a^80^"— 
Q00J5^/VY>X^^ti)> £W~kV< . nA-MTXffi&fobVXtDft^-m&lOOTo 

[0050] rr-e, _hfBL/cJS^fHA(D^^S, HA-MTXMl^f*£>5^a«:. Umk&frb 

(mw) ^<Dmm*. zxT^&m^^xmmirz-t&x^o 

Mw = ([ v ]/0. 00036) 1282 
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^tMV, 4yv4i/>, T*/<9*c>, T^<y^m, y vV^ IftVZ^y^ 

Jf/V?^m, ^f-^-y, fc^vV, ~7^jVT=7^ls, T/l^r-^ ^-n-y^^ hV7 

7—^, fx^;V77^^^ t7f/VT7^^^ g^^^/VT^— ^\ 7x^;V^D^ 

[0051] m&V>Z—feT^/m<D^c£VM)&£tlX\^Xh£<. tttfe^^m&tp^fc 
$%]) >7J — ^MTX(D7J/V^^/k*^ \LT)Vn ^(DTJ/Mj^vVl^ ICffi^ir&m 

^m(DMmc^ir^tmi-^<. ^wvt^^ a, i, lo-hy^-r— l, 
i3-hy^>^T5>-^^^K^(D«^#^i-§^^^#^^bv\ Wz., ^ 

[0052] ^H^^K^^«j^i-§r^y^(Dm«, #m^te£*v£v^ 
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1-6 1-6 1-6 

^h^^/^-zk^, (n-^fdfii-)^ 

1-6 

(n-*/c^i-) yo^^/MJwvS) . C TP — ;WV*^;H (0tj;l 

6-10 

1-6 

1-6 1-6 
1-6 1-6 1-6 

1-6 1-6 

1-6 

1-6 1-6 
1-6 1-6 

1-6 6-10 
1-6 1-6 

1-6 1-6 
1-6 

[0053] ^zf^hm&m&irzT^ym&mnmzmfeztitewK simxtth 
^m^^xhxw 
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[0054] T^/gfel^a^ftS^/WgOAla, Arg, Asn, Asp, Cys, Gin, Glu, Gly, His 
, lie. Leu, Lys, Met, Phe, Pro, Ser, Thr, Trp, Tyr, Val, f£t\ £r*L<f3\ P 
he, Tyr, He, Glu 0 

[0055] T5[/^2'fH^£>&5^ P ^K#! : PhePhe, PheGly, PheLeu, TyrPhe, TrpPhe 
, PheTrp, PheTyr, GlyPhe, GlyGly, &£f„ 0^b<{*, PhePhe, PheGly D 

[0056] T^/m3Bfrbts:Z)<<y°^0. : PheGlyGly, PheLeuGly, PhePheGly, AsnPh 
ePhe, GlyPhePhe, LeuPhePhe, LeuAlaLeu, AlaValAla, GlyAlaPhe, GlyP 
heAla, GlylleAla, GlyllePhe, GlyLeuAla, GlyValAla, GlyValPhe, GlyGly 
Gly, sfc£„ 0^b<«, AsnPhePhe 0 

[0057] T^ym4m^h^^^m : GlyPheLeuGly, GlyPhePheLeu, GlyPhePhe 
Ala, GlyPheTyrAla, GlyPheGlyPhe, GlyPheGlyGly, GlyGlyPheGly, GlyG 
lyPheTyr, GlyGlyGlyGly, LeuAlaLeuAla, AlaLeuAlaLeu, AlaGlyValPhe, 
GluAsnPhePhe, £p^lXf3:, GlyPheLeuGly Q 

[0058] *mmK$otfz>y>jj—te s ^!ix.«_hfB^:(x)-e^$^*it^L-cv^j;<, 

i 

2 

1-6 2-20 

2 

^rU^-l, 

^vT^^-l, 7-v^/l^, ^^-1, 8-v^f7l^, 

-l, 10- 3--M/vm, Z-t&flsftrs-l, 

/VK, 4--M/V^ 3-^ 

-1, 6-vM7VS, 4-^/V— 7-vM/VS, 3-^i^-^^^-l, 
^f/VS, 3-^i^— ^V-l, 4-^17-^1^-1, 6-vM7VS, 3 

-^-drl^-^^^-l, 7-vV/VS, 4-tt^y°?>-l, 7-vMVV^, 
PPis-l, 8-^;H, 3, 6-s^h3f-l^^^-i, 3, 
7-^-1, 9-vV/l^, 3, 6-v ? ^-^r1»--4-^^/vy^-^-l ) 9-v^7V3£, 4, 7-v^ 
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y-^Tf&^-l, 8^H % 4, Z-Wt^y-l, 10-v^l7^, 4, 

12-^7^,4, 7, io-hy^-^hy^7J^-i, 

[0059] *HBJ3(7)HA-MTX|S^frii, HAO^^SlI, ^^KgCSr^ W1~5y 

1) MTX© a $L<DJ7/Vtf3ri//Vm ; 

2) MTX© y $L<DJ}/Vtf3c*y/Vm ; & XXf 

3) MTX(DT^y^^^L5^»"efc t 9, £bKZXlb<DW&&tttt&m&(.W%. 
fi\ MTX© a^(D^7/V#=¥^7VS-C^-^Lfc^^#:i:, MTX© y &<D7J/V7$3f-i/ 

mfa&£&&±<?>tiMA*>. ^^fKi^tt^y^-ltMTX© a t©*M 

^-ftMTX© a {i©#/1^3r vyV^I^LTl ^fctfS £<90*U/ \ 
[0060] ^K©HA-MTX|£l^#:^3oV^ ^fKi^f t5y^-^i^© 

*ffi^MTX© a^©^/^drv//VK^^T5K^^j;o-C^L, ^©^W 
&\^X\^(DX&Z> 0 

[0061] ^P^©tT/H3^-^hhVdrih— ^^^^{t^hhl/^rf— h (MTX) g|3# 
J3\ y^#—^J;3#m£W3:, ^©^^J;^97 0 ^K^^t:$^^TV^T^J;v\ 

[0062] ^mmm^^^xc r^^mn, mmmi-Q(Dum^tz.n^m^:<DT;v 

1-6 

s-:/^vv^ i-c/^vi^ t-zf^tv^ n-^^/^M, 3-^;vy^;v 
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l-^^vK/ntr/i^ ^.tfri-^^rv' 

[oo63] ^mmm^m^xc t/^/v^^m^ ^mm—e^mM^ft^^m 

1-6 

/vy°ut°^/vM, 2, 2--y^;v^xi\£^^;vW-^E(D^\z.^m\Jk.T;v^;v^: 
[0064] ^MjjW*l21*5V^C T/V3^tt, ^**C1— 6©ilC4g*fctt^^©T/V3 

1-6 

[0065] ^MjSB#^*3V>TC T/l^/wr57H:. ^gtfafel— 6<DWMttt l t3i&tiim&<D7' 

1-6 

[0066] #W*B#fc*3V v 'C^C T/V3VVT^/f2, 6©iC«*fctt^tt^© 

1- 6 

TzT/l'^/lsm&T/l'^/^ftbLX^irZ^fD^titi&o 

[0067] ^mmm^m^x^c ta&w^ mm&2~2o<DmMttn&&&&&>T 

2- 20 

/^u^m&M&cu m^t^u^m, zfvvu^m. zf^u^m. x-r^^m, 

[0068] *KJW#^*5V>TC T/V3drv-^/V^—/^«. ^^#C1— 6(Dii:^^fc{*^^ 

1-6 

[0069] ^MjW^^V^C T/l^/^^l^^/^tt^^JICl— 6<D|iC^*fctt^ft^ 

1-6 

n-zfn^iy^;vy^^;vm^(Dm^^tzT;v^;vm^T;v^;vW^t\,X 

[0070] #w>lffl#fcfcfrSTV/Wbfcra\ c T/i^/i^/v^ /Wbj^t^^-ivwb 
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1-6 1-6 

[0071] ^KOHA-MTX^-a-^^^^MTXO^^fi, HS6S:l6»USIf^ffl©«l 
[0072] Mb 11] 

(MTX<B*S£¥<%))= ■ xl0 ° 

[0073] f-J:«9#m$^o MTX©^^}i, #^RR^fi$tl/«CV>^, Mmmm^M^h 
o. 5%^_h£WifcLC 1. o%^_h*sj:«90*bv\ — j?X\ MTX<©ftMB«ri8:-£«B 

£0/>$V^£jW*1,V\, #»W<&HA-MTXJ|&^m, ^ 

t,MTX©jg^|iO. 5%J^_h^o4. 5%i^/h£V^#W;£LC 1. 0%£*_b&> 

[0074] ^6W©HA-MTX#S^tt, ^LT#?£-r3r^-C^3/^ j££#Jg; 

[0075] IK WHA-MTX^^fOM(-fcfco T f2 , HA, ^^Vm^^iT^V^ 

, MTx%mmftm&xm&£^%^bK£^xnz^btfx*%z> 0 m«\ ha- 
^^m^^ir^v^—^mm^f^ ^MTx^xi-s^-h^ mtx— < 

bXftz.Z) 0 mmtl^Xfe, N, N-^^/V^/V^T^K, N, N-vW/V 
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/K ^PP^y, ypm/lvKA&£\ ioXXJ^, ^tibomMftmfhti&o B&fflk 
lyCtt, 0tlx.^ l-^^/V-3-(3-v ? ^^/VT^y7 P nt°/V)^7/V#v > -i'5:K, v?v-yd 

, ^yy>yTy^- A^l-jA^-ttis-hV* (v^/VT^y) ^^^i^^y 
/v&xi^y^—K 0-(7-Tif^^yhyry— /wW/H-l, l, 3, 

p^^W^K, N-fcKpdr^-5-//V^7M^-2, 3-#/Vtf^v^K 1-fcKn 
3f~>"<>o/MJT;A- /V, l-fcKndrv'-7-T1f^^y>yTyWK 3, 4-v ? fcKn-3 

2, ;K &^o^tt^^/H^J^\ hy 

a^vKT^ N-y^w^e/i^yy, n, N-v^y^atv^^vvy^ hy^[2-(2 

iif©tiSS, ^J^f^fcKn^r^, T^/^fS, i&glOSCT 

[0076] rr-e, HA^i<D*£T«rBfrCfc«> ^ MbSJ^©^J#^b^-r$^ 

Jt*ttl:lJ&Sftt>^bV\ *f^Jttjfcjgt£©t>©tfW*b<. l-xf^-3-(3^ 

LT{*3, 4-i ytKn-3-tKn^r^-4-^-^ry-l, 2, 3— Oo/MJTV— /VdSft^0 

MW^LT{ihy^[2-(2-yh^^hdr^)^/V]T^y^^0*L<,HJSB#P 
H#6— 7-T?fcS£taSftfc0*U/\ *fc, SJCSiaStt, -10°C-30°C^W*b<, o 
°C-15°C^^0^bv\ HJ^^ra^, ll^ra— 48l^ra^*L<, 12B#5Q-24 

[oo77] ^mKm^xmmmmiti^ Mtfomaz, mmmnrxm. mmmwmm 
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mvv^. Btfo^mn^, <?4^&mm&. itwmmm^ ^m^mm^. # 

[0078] *mW<DHA-MTXffi&m^ ^(D^hMK. »l|g_LfFWL55ififts IK 

mm. mrnm. mnm, &&m, m&M^&M%.xmmMj$.®kvxm^z>z. 

mmmbvxm^^ti^b-dm^^'tfD^xhmmmm^mmbvxm^^ti 
^bmrn^^vw 
[0079] ^mm(DUA-MTx^^mmmBmmmb^xmMitir^cm^x^ 

mtmm$\tvx*mmirzz.b&~e%z>o jk^jsct, ixt^s^ 
MK.z>z.bK£<9, f&m&mm<DpH\z.m&Lxh£it\ i&t. -rhv^m., xvv&m. 

(Dmm^&m^K.^bKX'o, m&&ffim<Dmsk8t\z.m&L>xi>£\\ pjfm 
sasc-c. ^mtmm^ijux.bnx\^xhxw z.<D£5\z.vxmw&Mt, *mw<D 

itm^t^xmm^xhxv \ ^mm^uA-MT^^-^^M^bi-^m 
mmmmmmbi^x^ir^zm^x^ ^^©ha-mtx^^^ 0 . oi%~ 
io%w/v(Dmmmm. 0*ixt*o. i%-2. o%w/v(Dmmmm. #^#mxrao 

\t\ au ^ts^ftte, mm^m^, tt&tttB^ xi*^s©«i^©ii 
[0080] *^i©HA-MTXig^ii, ^(Dmrnm^^^xmrn-r^b^, mmwiz 
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[oo8i] ^^mm^xxiMm(^Ai907j(D\iT/vvi^m^xxf^m8o 

-To 

[05]05tt, ^M^l^^^^WMCHASo^t^Saline) K&tfZ^ 377*t 

[oo82] *mm&&T<DmMMK£<>x£bizmMz.m>mirZ)-t>K ^mm^Kwmm 

[0083] C^»!ll-1] 

2-[N-[N-[N-[4-[[ (2, A-^T^-Q-^^^J^;V)^;V]^;VT^A^ 

^/VT5> : MTX- a -PhePhe-NH-C H -NH (ih^^O 1 ) <D§^it 
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(a) Cbz-Phe-NH-C H -NH-Boc OffrS^la) 

2 4 

N-^/^-O^y^iy-L-^^— ^(Cbz-Phe:7. 16g, 25. 4mmol)iN 
-t-y*h3c^JJ/V7$=^/V-^U^i>T^i&mt&(5. OOg, 25. 4mmol) tl-fcKn 
3fS"<>c/HJ7V— 7V^KfP^l(HOBT:4. 28g, 28. Ommol) ^N-^^/^/^y 
y(NMM:3. 07mL, 28. Ommol) ^f;^;VA75K (DMF) lOOmLfcigfl? 
U ^^#Tl-^^-3^3-^^/VT5y^i3tVV)^7/V#^5K^^ (ED 
C:5. 36g, 28. Ommol) ^Mx., ^UXl 0 r H 1il#Ufc 0 ^J^^^10%^^^^c 

Jjf/Vjjy^xi^htfyy-f mm^m ^on*/^ : fV= 95 : 5) XWMU 
[0084] 'H-NMR(270MHz, DMSO-d ) : 8 1. 37 (9H, sK 2. 69-3. 19(6H X m) , 

6 

4. 12-4. 22(1H, m),4. 93 (2H, dd, J= 12. 9Hz,J=15. lHzh 6. 75(1H, 
br. t), 7. 22-7. 33(10H, mh 7. 48 (1H. d.J = 8. 6Hz) , 8. 05 (1H. br. t) 
LC/MS:441. 9(M + H + )464. l(M + Na + ) 

(b) Cbz-PhePhe-NH-C H -NH-Boc Offr^Hfclb) 

2 4 

ffr£H&la(9. 69g N 21. 9mmol)3r^/— /V200mUil2§$?U 10%/^v 5 ^^ 

^*5oomg^p^., 7K*#ffl^T^a-ei 0if#ut o MJ^m^J;«9M^^^iJ 

^,Mra«|Lfc 0 i<Da?S£Cbz-Phe(6. 92g, 23. lmmol)iHOBT(3. 71g, 
24. 2mmol)iNMM(2. 66mL, 24. 2mmol) ^^^*;VA75K (DMF) 50 
mU^§?U 7K^#TEDC(4. 64g, 24. 2mmol)^Px., ^UXl 0 #L 

= 90:10)-e«MU &&mw-<DUMit&mi2. 8 S &mc 0 

[0085] 'H-NMR(270MHz, DMSO-d ) : 8 1. 37 (9H, s) x 2. 62-3. 18 (8H\ mh 

6 

4. 18-4. 29 (1H, m) , 4. 40-4. 51 (1H, m) % 4. 93 (2H, s) , 6. 72 (1H, br. t 
K 7. 10-7. 32(15H, m), 7. 46(1H N d,J = 8. 6Hz), 7. 97(1H, br. th 8. 1 
1(1H, d, J = 7. 9Hz) 
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LC/MS:588. 8(M + H + )611. l(M + Na + ) 

(c) Cbz-Glu (OMe) PhePhe-NH-C H -NH-Boc OffrS^lc) (DMit 

2 4 

fl^H^lb(ll. lg, 18. 9mg)^^/- /V800mL^DMF50mL^THF500mL 

iPVl^^Sfe- y-^;V^^r/V (Cbz-Glu (OMe) : 5. 58g, 18. 9mmol)i:HOB 
T(3. 18g, 20. 8mmol)iNMM(2. 29mL, 20. 8mmol) ^DMF100mU£?g$? 
L, 7X^#TEDC(3. 99g, 20. 8mmol)^Px., ^^2 B 5Qil#Ut 0 7K^jl 

#TS^^io%^^^px.^c^^, 5%mw7K, y^-^mw^ v-y^y 

^np^y^^y- /v=io:i)-e^u ^ 

[0086] 'H-NMR(270MHz, DMSO-d ) : 5 1. 36 (9H, sh 1. 64-1. 80 (2H, m) , 

6 

2. 17-2. 23 (2H, m) „ 2. 76-3. 12 (8H, mh 3. 56 (3H, s) , 3. 93-4. 03(1 
H. mh 4. 40-4. 58 (2H. mh 5. 00 (2H, s) % 6. 68 (1H, br. t) , 7. 18-7. 44 
(16H, m), 7. 84-7. 90(2H, mh 8. 19(1H. d.J = 7. 7Hz) 
LC/MS:732. 4(M + H + h 754. 4(M + Na + ) 

(d) MTX- a -PhePhe-NH-C H -NH-Boc Id) 0>Wk 

2 4 

{b-^5lc(348mg, 0. 476mmol) £7^7— /HOmL^h^tKn^^lOmL^ 

6-^y> ? ^/k7^/k)-N-7^/VT5y]^S#^:197mg, 0. 547mmol) tUO 
BT(76mg, 0. 499mmol) &N-^/Vt°uWXNMP) 4mLlCf&M U tK^^# 
TN-^f;W*!Jy(NMM, 55juL, 0. 499mmol)i:EDC(105mg, 0. 547m 

moD^px., 0 r^m#bfc 0 K^^t-5%mi r 7X^px.^cfc^^y^ 

^/V^y^n-^Y^yy^mmmM: ^7t2tiy^>:y^V— /V=10:lh T 
5^v / y^7^/V(NH-DM1020, 100-200mesh, %^^)lyT\^W^^%M)tl 
^^xi^ysfy^AmmmWk ^nn^y^^y- 7^=10 :l)~ti#$SU Jiffe^ 
^<DfJIM^1^362mg£r#fc 0 
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[0087] 'H-NMR(270MHz, DMSO-d ) : 8 1. 35 (9H, s). 1. 78-1. 94(2H N mh 

6 

2. 23(2H, mh 2. 69-3. 10(8H, mh 3. 22(3H, sh 3. 55(3H, s) „ 4. 27- 
4. 52 (3H, m) „ 4. 79 (2H, s) „ 6. 63 (2H, br. s) „ 6. 70 (1H, br. t) , 6. 82 (2 
H, d, J = 8. 9Hz) x 7. 06-7. 25 (10H, m) „ 7. 46 (1H, br. s) „ 7. 66-7. 88 (5 
H. mh 8. 06-8. 17 (2H. m) % 8. 56 (1H, s) 

LC/MS:905. 5(M + H + ) 
(e) MTX- a -PhePhe-NH-C H — NH (A\&%0 1 ) <£>$J3t 

2 4 2 

^b^#lld(360mg, 0. 398mmol)^ 2fC?frT> hy^/V^-ng^^5mL^P^.lH# 

tUmm *J9mWy'.*9S— /V=100:10, 2EI)-C*I54U 3tfe*tefc©£®ffc£- 
^275mg£r#fc 0 

[0088] 'H-NMR(270MHz, DMSO-d ) : 5 1. 80-1. 96 (2H, m) „ 2. 20-2. 28(2 

6 

H, mh 2. 45 (2H, t,J = 6. 6Hzh 2. 70-3. 10 (6H, mh 3. 22 (3H, sh 3. 5 
5 (3H, s) „ 4. 26-4. 52 (3H. m) „ 4. 79 (2H, s) „ 6. 61 (2H, br. s) „ 6. 82 (2 
H. d, J = 8. 7Hz) , 7. 06-7. 21 (10H. m) , 7. 46 (1H. br. s) „ 7. 65-7. 73 (3 
H, mh 7. 85 (1H, d,J = 8. lHzh 8. 08-8. 16 (2H, mh 8. 56 (1H, s) 
LC/MS:805. 3(M + H + ) 

mmmi-2) 

4, 7, 10-hy^-^-13-[N-[N-[N-[4-[[(2, 4-v ? T$7-6-^y ^/V) 

^f-tVT%A ^^yV/v] -a- (os-^svsf/vp^jv) ] 7x^77-^] y 

a^^VT^/VT^A bV s ?2t~A'T5>': MTX- a -PhePhe-NH-C H O -NH 

10 20 3 2 

(a)Cbz-Phe-NH-C H O -NH-BocOffrg-^a) COMit 

10 20 3 

N-^7/V^^^y^->-L-7^^/VT9^^(Cbz-Phe:852m g> 2. 85mmol) £N 

7, 10-hU^^-l, 13-MJ-x7J>'v ? T^^(760mg, 
2. 37mmol)^l-tKn^>'^^y>yTyWV7KfP^(HOBT:363mg N 2. 37mm 
ol) £vW/MJvVAT5K (DMF) 6mL^2§ft?U ^K^M^Tl-^^V-S-CS-v 5 
y^/VT$yy°nfcVV)7J/V^v ? ^K^^^(EDC:546mg, 2. 85mmol) SrAP^ ^ 
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mn&m&'vffifr&* m^hvvj^mkuto m&&ffiL>xnt>tiftmm& 

[0089] 'H-NMR (270MHz, CDC1 ) : 8 1. 43 (9H, sh 1. 56-1. 74 (4H, m), 3. 0 

3 

6(2H, d.J = 6. 8Hzh 3. 17-3. 58(16H, m), 4. 30-4. 39 (1H. mh 4. 98 ( 
1H, brh 5. 08 (2H, s) % 5. 50 (1H, br), 6. 40 (1H, br), 7. 16-7. 32(10H, 
m) 

LC/MS:624. 3(M + Na + ) 

(b) Cbz-PhePhe-NH-C H O -NH-Boc (fb^^2b) 

10 20 3 

fls£4&2a(l. 35g, 2. 24mmol)^^y— ;H2mLE^^)SU 10%/^v^i^ 

^2oomg^px., **#HMT^m?4i^p«#uh 0 si£ia^»j:?)tt«isr^sy 

MJ±3K$tLfc 0 ^(D^^tCbz-Phe(l. 07g, 3. 57mmol) <kHOBT(514mg, 
3. 36mmol)£DMF10mLf;:}§fi?U >K?n^#TEDC (688mg, 3. 59mmol)£r 

%mm^ ma&m&Tm&'&. mm~rhv^xMm^tc 0 m&mmvxmhtitc 

aS^y*^7^^Pvh^ (^{tl^l ^130^^:^7-/^=100: 
6g£#fc 0 

[0090] 'H-NMR(270MHz, CDC1 ) : 8 1. 43 (9H, sK 1. 60-1. 78 (4H, m) „ 2. 9 

3 

6-3. 60(20H, mh 4. 42-4. 59 (2H, mh 4. 96-5. 07 (3H, m) „ 5. 41 (1H 
„ br. dh 6. 39 (1H, br), 6. 73 (1H, br. d), 7. 08-7. 3l(l5H, m) 
LC/MS:771. 3(M + Na + ) 

(c) Cbz-Glu(OMe)PhePhe-NH-C H O -NH-Boc ({b^^)2c) 

10 20 3 

lb-8^2b(500mg, 0. 668mmol) ;H0mL(uI#L, 10%^9S*^& 

^*i50m g ^px., 7Kmnmm,r^nxiBmwvtc 0 BLj&m&mxmm&zwi 

^TVKCbz-Glu(OMe) :217mg, 0. 734mmol) £HOBT(102mg, 0. 668mm 
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ol)£rDMF5mLt£jgfl?U 7k^}f#TEDC (141mg, 0. 734mmol) JtMx.^ 
y^^7^nvh^77^ ^DD^y : ^y-^- 100 : 5) "CffiM 

o 

[0091] l H-NMR(270MHz, DMSO-d ) : 8 1. 36 (9H, s) N 1. 50-1. 85 (6H, mh 

6 

2. 20 (2H, t N J = 7. 9Hz), 2. 70-3. 10 (8H, m) , 3. 25-3. 48(12H, m) , 3. 
56 (3H, s), 3. 93-4. 02(1H N m) N 4. 20-4. 60 (2H, m) „ 5. 00 (2H, s). 6. 
77(1H, br. th 7. 10-7. 45(16H, mh 7. 82(1H, br. J = 6. 1Hz), 7. 91( 
1H, d,J = 7. 9Hz), 8. 22(1H, d,J = 7. 9Hz) 

LC/MS:914. 3(M + Na + ) 
(d)MTX-a-PhePhe-NH-C H O -NH-Boc(^^#)2d) (DWt 

10 20 3 

lt/^2c(514mg. 0. 576mmol)£r^/— /V30mLKmM^ 10%^y^J>, 

^mioomg^nx., T^m^m^rmmr^i. 5mmmw\^fc 0 BLj&m&mxvmm 

-N-^/VT57]^S#^:281mg N 0. 864mmol) £HOBT(132mg, 0. 864m 
mol) £DMF5mU^§#U 7K^J1#TEDC (166mg, 0. 864mmol) ^ 

-DM1020, 100-200mesh, ^±^y^Tik¥W^^±%)t>7J*?v^y?77 4 
mrnmm l|H@,^nn^y:^/- /V=100:7, 2[g]@^nn*^:^y 

-7^= i oo : 4) xmmu n^M^mmit^-mA 1 5 mg wc 0 

[0092] 'H-NMR (270MHz. DMSO-d ) : 5 1. 36 (9H, sh 1. 48-1. 61 (4H. m) % 

6 

1. 81-1. 92(2H, mh 2. 24(2H, t,J = 7. 9Hz) , 2. 70-3. 10 (8H, m) , 3. 2 
2(3H, s), 3. 25-3. 47(12H, m) N 3. 54 (3H, s) N 4. 25-4. 50 (3H, mh 4. 
79 (2H, s), 6. 61 (2H, br. sh 6. 76-6. 83 (3H, m) , 7. 06-7. 24(10H, m) 
, 7. 45 (1H, br. s) N 7. 67-7. 80(4H, mh 7. 86 (1H, d,J = 8. 1Hz), 8. 09 ( 
1H, d,J = 7. 4Hz), 8. 15(1H, d,J = 8. 1Hz), 8. 56(1H, s) 
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LC/MS:1087. 5(M + Na + ) 
(e)MTX-a-PhePhe-NH-C H O -NH 0ffr6^2)(D$5t5gc 

10 20 3 2 

>ffr^2d(413mg x 0. 388mmol)^ tR^T, hy^/^n@^^3mL^Px.40^ 

mmm ^pp^ : ^/- /v=ioo:7, 2ia)-enisu ^-fe^^^M^^ 

344mg£r#fco 

[0093] L H-NMR(270MHz, DMSO-d ) : 8 1. 49-1. 95 (4H, mh 1. 81-1. 92(2 

6 

H, m) „ 2. 24 (2H, U J = 7. 9Hz) , 2. 70-3. 10 (8H, m) „ 3. 22 (3H, s) N 3. 2 
5-3. 47(12H, m) N 3. 54 (3H, s) N 4. 25-4. 50 (3H, mh 4. 79 (2H, s). 6. 
61 (2H, br. s), 6. 76-6. 83 (3H, mh 7. 06-7. 24(10H, m) , 7. 45(1H N br 
. sh 7. 83 (1H, br. t.J = 5. 8Hz) 

„ 8. 01 (1H, d,J = 7. 9Hz), 8. 09 (1H, d, J = 7. 1Hz), 8. 15 (1H, d,J = 7. 8 
Hz), 8. 56 (1H, s) 
LC/MS:965. 5(M + H + ) 

imnmi-31 

MTX- a -PhePhe-NH-C H O -NH 0ffr£^3) (D%i& 

10 20 2 2 

MMMl-2tm^<Djj&:X\ N-t-^>dr^/V^^/V-4, 7, 10-MJ^-^-l, 
l3-hVT^^i/T^(D{Xt>VfcN-t-yh^i/%/^~^-4, 9— SWfiK- 1, 12 

[0094] 'H-NMR(400MHz, DMSO-d ) : 8 1. 47-1. 60 (8H, m) „ 1. 80-1. 95(2 

6 

H % m) „ 2. 20-2. 29 (2H, m) , 2. 60 (2H, t) , 2. 70-3. 10 (6H, m) „ 3. 22 (3 
H, s) x 3. 25-3. 50 (8H, m) N 3. 54 (3H, s) „ 4. 25-4. 49 (3H, m) „ 4. 79 (2 
H. s), 6. 60 (2H. br. s) „ 6. 81 (2H. d. J = 8. 4Hz), 7. 06-7. 20(10H, mh 
7. 45 (1H, br. s) N 7. 65 (1H, br. s) „ 7. 70 (2H, d) „ 7. 73 (1H, br. t) % 7. 83 
(1H, d), 8. 10(1H, d), 8. 11 (1H, d) , 8. 55(1H, s) 

LC/MS:949. 5(M + H + ) 
mMMl-4] 

MTX— a — PhePhe— NH— C H O -NH (4k&<%)4) <DWt 

8 16 2 2 
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MMMl-2 tm^<Djf&:~e, 7, lO-hy^h^-l, 

[0095] 'H-NMR(400MHz, DMSO-d ) : 5 1. 50-1. 57(4H, mh 1. 85-1. 91(2 

6 

H. mh 2. 21-2. 28 (2H. mh 2. 60 (2H, t) % 2. 70-3. 13 (6H. mh 3. 22(3 
H. s) , 3. 25-3. 45 (8H, m) „ 3. 55 (3H. s) „ 4. 27-4. 49 (3H, m) „ 4. 79 (2 
H, sh 6. 60(2H,br. sh 6. 82 (2H, d,J = 8. 8Hzh 7. 07-7. 21 (10H, mh 
7. 43 (1H, br. s) N 7. 69 (1H, br. s) , 7. 71 (2H N d, J = 8. 8Hz) „ 7. 75 (1H, b 
r. th 7. 85 (1H, dh 8. 08 (1H, d) , 8. 13 (1H, dh 8. 56 (1H, s) 
LC/MS:921. 4(M + H + ) 

MTX— a — PhePhe— NH— C H O -NH ({^fe5)©Sig 

6 12 2 2 

mmmi-2tmm<Diomx\ N-t-^h^.^/^^/v-4, 7, 10-hy^-^-i, 

13-hV^^>iyT^(Di^t>^KN-t-^h^ciy^/^^^-3, 6-^3^-1, 8- 
^^>^T^y^m\ ^fe^(DHM^^148ni g ^#fc 0 
[0096] l H-NMR(270MHz, DMSO-d ) : 8 1. 81-1. 91 (2H, m) „ 2. 20-2. 25(2 

6 

H N m) , 2. 61-2. 64 (2H, t) , 2. 70-2. 97 (6H, m) , 3. 22 (3H, s) , 3. 27-3 
. 47(8H, m),3. 55(3H, sh 4. 27-4. 47(3H, mh 4. 79(2H, sh 6. 62(2 
H, br. sh 6. 82 (2H, d N J = 8. 7Hzh 7. 06-7. 25(10H, m) , 7. 46 (1H, br. 
sh 7. 67(1H, br. s) „ 7. 71(2H % d,J = 8. 6Hz), 7. 85(1H, dh 7. 92(1H % b 
r. th 8. 07(lH, dh 8. 15(lH, d) , 8. 56(1H, s) 
LC/MS:893. 6(M + H + ) 

MTX— a — PhePhe— NH—C H O— NH (4k&$)6) <D®3g 

4 8 2 

[0097] 'H-NMR (270MHz, DMSO-d ) : 5 1. 84-1. 92 (2H, m) „ 2. 20-2. 27(2 
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H % m), 2. 60-2. 64 (2H, t) „ 2. 71-2. 99 (6H, m), 3. 22 (3H, sh 3. 25-3 
. 45(4H N m), 3. 54 (3H, s),4. 27-4. 50 (3H, m), 4. 79 (2H, s), 6. 61(2 
H, br. s), 6. 81 (2H, d,J = 8. 4Hz), 7. 05-7. 2l(10H, m) , 7. 45 (1H, br. 
sK 7. 65(1H, br. sK 7. 70(2H, d,J = 8. 6HzK 7. 84(1H, d) , 7. 9l(lH, b 
r. th 8. 07(1H. d), 8. 15 (1H. d) „ 8. 55(1H, s) 
LC/MS:849. 4(M + H + ) 

MTX— a — PhePhe— NH— C H -NH 

5 10 2 

M^^148mg^#fc 0 
[0098] 'H-NMR(270MHz, DMSO-d ) : 5 1. 16-1. 56 (6H, mK 1. 81-1. 97(2 

6 

H, mK 2. 21-2. 29 (2H, mK 2. 69-3. 06 (6H, mK 3. 23 (3H, s) x 3. 55(3 
H. s) , 4. 25-4. 50 (3H, m) N 4. 80 (2H. s) „ 6. 65 (2H. br. s) „ 6. 82 (2H, d 
,J = 8. 6HzK 7. 08-7. 24(10H. mK 7. 50 (1H, br. s) „ 7. 60-7. 89 (5H. 
mK 8. 10-8. 16(2H N m) x 8. 55 (1H, s) 

LC/MS:847. 4(M + H + ) 
C^»!|l-8] 

MTX- a -PhePhe-Lys-OMe (^^^)8) (DMit 

MMMl-2tm^<DJj&7:\ N-t-^h^^/V^^/V-4, 7, 10-hy^-^-f— 1, 
13-bV7*Z»i?T^CDi J ?:fo<9lCN- e -t-^h^v^/Vtf^/V- L-U 
^/V^wr, Jtfe^^M^^^178mg^#/c 0 
[0099] 'H-NMR (270MHz. DMSO-d ) : 5 1. 25-1. 34 (4H. mK 1. 56-1. 69(2 

6 

H, mK 1. 75-1. 90 (2H, mK 2. 18-2. 

25 (2H, br. t) N 2. 50-2. 60 (2H, m) „ 2. 65-3. 07 (4H, mK 3. 22 (3H, s) , 
3. 54 (3H, s) , 3. 60 (3H, s) , 4. 15-4. 60 (4H, m) , 4. 79 (2H, s) , 6. 63 (2 
H, br. sK 6. 81 (2H, d N J = 8. 7Hz), 7. 00-7. 25(10H, m) , 7. 45 (1H, br. 
sK 7. 62(1H, br. sK 7. 69(2H, d,J = 8. 6Hz), 7. 80(1H, dK 8. 05(1H % d 
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) „ 8. 16 (1H % d) „ 8. 30 ( 1H N d) „ 8. 56 (1H, s) 
LC/MS:905. 4(M+H + ) 

MTX- a -PhcGly-NH-C H O -NH (DMM 

10 20 3 2 

(DUMik^m 5 28m g r#^ 0 
[0100] 1 H-NMR(270MHz N DMSO-d ) : 5 1. 51-1. 64 (4H, mh 1. 84-1. 94(2 

6 

H, mh 2. 21-2. 30(2H N mh 2. 55 (2H, t,J = 6. 3Hz), 2. 78-2. 92(1H N 
m), 3. 03-3. 76(17H, m), 3. 22 (3H, s). 3. 55 (3H, sh 4. 26-4. 52 (2H 
„ m), 4. 79(2H, s) , 6. 63(2H, br. s). 6. 82(2H, d,J = 8. 7Hz), 7. 11-7. 
24 (5H, m), 7. 47 (1H, br. sh 7. 62-7. 72 (4H, mh 8. 04-8. 16 (2H, m) 
, 8. 28 (1H, br. t) , 8. 56 (1H, s) 
LC/MS:875. 5(M + H + ) 

MTX— a — PheGly— NH— C H O -NH Offr£H&10) (DWt 

10 20 2 2 

MMMl-9tm^<D^mX\ N-t-^>dr^/V^^/V-4, 7, lO-hJJ^^-l, 
l3-hVT^^i/T^(D{Xt>VfcN-t-yh^i/%/^~^-4, 9— SWfiK- 1, 12 

[0101] 'H-NMR(400MHz, DMSO-d ) : 8 1. 47-1. 50 (4H, mh 1. 54-1. 60(4 

6 

H % rr±h 1. 82-1. 95(2H, mh 2. 25-2. 28(2H, m) x 2. 58(2H, t,J = 6. 6H 
zK 2. 82-2. 87(1H, m) x 3. 02-3. 07(3H, m) , 3. 22(3H, sK 3. 25-3. 4 
1 (8H, m) „ 3. 55 (3H. s) , 3. 55-3. 63 (2H, m) „ 4. 28-4. 47 (2H, m) , 4. 7 
9(2H, sK 6. 60(2H, br. s) , 6. 81 (2H, d,J = 8. 8Hz) N 7. 09-7. 18(5H, m 
) , 7. 45 (1H, br. s) „ 7. 59 (1H, br. t) , 7. 66 (1H, br. s) , 7. 70 (2H N d, J = 8 
. 8Hz) „ 8. 02 (1H, d) , 8. 08 (1H, d) , 8. 26 (1H, br. t) , 8. 56 (1H, s) 
LC/MS:859. 3(M + H + ) 
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MTX- a -PheGly-NH-C H O -NH OffrgMfel 1) <Z?Mit 

8 16 2 2 

m&Ml-9tm&<D&&V. 7, 1, 

-^^T^^fflV NT, ^^<D^«^1^300mg3r#fco 
[0102] 'H-NMR (400MHz, DMSO-d ) : 5 1. 53-1. 62 (4H. mh 1. 82-1. 92(2 

6 

H. mh 2. 20-2. 27 (2H. mh 2. 50-2. 60 (2H. th 2. 81-2. 86 (1H. mh 2 
. 97-3. 08 (3H, m) , 3. 22 (3H, s) , 3. 25-3. 47 (8H, m) „ 3. 55 (3H, s) N 3 
. 55-3. 73 (2H, m) N 4. 24-4. 47 (2H, m) „ 4. 79 (2H, s) % 6. 60 (2H, br. s) 
, 6. 81 (2H, dh 7. 12-7. 21(5H N mh 7. 45 (1H, br. sh 7. 60 (1H, br. th 
7. 63(1H, br. sh 7. 69(2H, dh 8. 03(1H, d),8. 10(1H, dh 8. 28(1H, b 
r. th 8. 56 (1H, s) 

LC/MS:831. 3(M + H + ) 
C^Jfe^l-12] 

MTX- a -PhcGly-NH-C H O -NH 1 2) COMit 

6 12 2 2 

H»!ll-9i!^l1ll<^^mT\ N-t-^h^^/V^^/V-4, 7, lO-by^U— 1, 
lS-hy^^T^^COft^^^N-t-^h^r^/V^^/V-S, 6-^dri^-l, 8- 

[0103] 'H-NMR (270MHz, DMSO-d ) : 5 1. 83-1. 92 (2H, m) „ 2. 21-2. 27(2 

6 

H, m) , 2. 60-2. 65 (2H, t) „ 2. 75-3. 10 (2H, m) , 3. 22 (3H, s) , 3. 23-3 
. 46(10H, mh 3. 55 (3H, s) % 3. 55-3. 75 (2H, m) % 4. 25-4. 52 (2H, mh 
4. 79 (2H, sh 6. 61(2H X br. s) „ 6. 82 (2H, d,J = 8. 6Hz) , 7. 10-7. 20(5 
H, m) % 7. 45 (1H, br. s) x 7. 63-7. 72 (4H, m) „ 8. 00 (1H, d) N 8. 10 (1H, 
dh 8. 27(1H, br. th 8. 56(1H. s) 
LC/MS:803. 4(M + H + ) 

MTX- a -PheGly-NH-C H O-NH Uk&Wd 1 3) „ 

4 8 2 

[0104] mi&Ml-9bmm<D]fW:X\ N-t-^h^^/V^^/V-4, 7, 10-by^i^-l, 
13-hV7 t 2rl>^?T5>'<Oftt>9 ^N-t-y>df-^7^^7V-3-^i^--l, 5-^-^ 
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[0105] 'H-NMR(270MHz, DMSO-d ) : 8 1. 82-1. 95 (2H, m) „ 2. 22-2. 27(2 

6 

H, mh 2. 59-2. 64 (2H, t) „ 2. 73-3. 15 (2H, mh 3. 23 (3H, sh 3. 25-3 
. 38 (6H, mh 3. 55 (3H, s) x 3. 46-3. 77 (2H, mh 4. 23-4. 51 (2H, m) „ 4 
. 79 (2H, sh 6. 62 (2H, br. sh 6. 82 (2H, d,J = 8. 6Hzh 7. 10-7. 17 (5H 
, mh 7. 47 (1H. br. s) % 7. 63-7. 75 (4H. m) , 8. 02 (1H, dh 8. 11 (1H. d) 
, 8. 27(1H, br. t) „ 8. 56 (1H, s) 

LC/MS:759. 3(M + H + ) 
[HJg^Jl-14] 

MTX-a-PhePro-NH-C H O -NH (AV&%% 14) COMM 

10 20 3 2 

^/^#^<>'y ? drv--L-7 0 ^y^^v^7h^^f* > MMMi-2tm^<r>^m-v. life 

[0106] 'H-NMR (270MHz. DMSO-d ) : 8 1, 49-2. 03(10H. m) % 2. 19-2. 30( 

6 

2H, mh 2. 55 (2H. U J=6. 6Hz) „ 2. 62-3. 69(21H, mh 3. 55 (3H. sh 4 
. 28-4. 38 (1H, mh 4. 63-4. 75 (1H, mh 4. 79 (2H, sh 6. 60 (2H, br. s) 
, 6. 82 (2H, d,J = 8. 6Hz), 7. 14-7. 29 (5H, mh 7. 47 (1H, br. sh 7. 66- 
7. 72 (4H, mh 7. 94-8. 10 (2H, mh 8. 56(1H N s) 

LC/MS:915. 3(M + H + ) 
[^»!J1-15) 

MTX- a -Phe /3 Ala-NH-C H O -NH 1 5) (DMia 

10 20 3 2 

Hife^!ll-2 (a) (DJlfe^N-X/V^^^y^y-L-^^/VTy^^CDitfrV \CN- 

nM<Dnm4t&® 1 80m g &#fc o 

[0107] 'H-NMR(270MHz, DMSO-d ) : 5 1. 52-1. 62 (4H, mh 1. 78-1. 95(2 

6 

H, mh 2. 16-2. 22 (4H, mh 2. 56 (2H, t,J = 7. 3Hz), 2. 71-3. 48(21H 
, mh 3. 55 (3H, s) , 4. 10 (2H, br. sh 4. 21-4. 30 (1H, mh 4. 38-4. 49 ( 
1H, mh 4. 80(2H, s) , 6. 59(2H, br. sh 6. 83(2H, d,J = 8. 6Hzh 7. 10- 
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7. 21 (5H, m) „ 7. 43 (1H, br. s) „ 7. 65-7. 74 (3H, m) , 7. 83-7. 89 (2H N 
m), 7. 96(1H, br. t) % 8. 08(1H, d,J = 6. 8Hz), 8. 56(1H, s) 
LC/MS:889. 5(M + H + ) 

MTX- a -Phe j3 Ala-NH-C H -NH Ut^^O 1 6) £>$^ 

2 4 2 

nM<DMMfc&m 1 94mg^#fCo 
[0108] 'H-NMR (270MHz, DMSO-d ) : 8 1. 80-1. 94 (2H, m) „ 2. 18-2. 26(4 

6 

H % mh 2. 54(2H, t.J = 6. 1Hz), 2. 74-3. 08(6H, m) , 3. 23(3H, s), 3. 5 
5 (3H, s) , 4. 24-4. 48 (2H, m) „ 4. 80 (2H, s) „ 6. 59 (2H, br. s) „ 6. 83 (2 
H, d, J = 8. 4HzK 7. 13 (5H, sh 7. 45 (1H, br. s) , 7. 65-7. 86 (5H, m) , 7 
. 96(1H, br. th 8. 09(1H, d,J = 6. 8HzK 8. 56(1H, s) 
LC/MS:729. 3(M + H + ) 

MTX- a -Phe-NH-C H O -NH (>ffr^M&17) (DWt 

10 20 3 2 

[0109] 'H-NMR(300MHz, DMSO-d ) : 5 1. 49-1. 59 (4H, m), 1. 82-1. 89(2 

6 

H,mh2. 19-2. 27(2H N mh2. 55 (2H, t N J = 7. 2Hz), 2. 73-3. 10 (4H, 
m), 3. 23 (3H, s) N 3. 17-3. 48(12H, m) , 3. 55 (3H, s) , 4. 21-4. 28 (1H 
, m), 4. 38-4. 45 (1H, mh 4. 80 (2H, s) , 6. 61 (2H, br. s) , 6. 83 (2H, d, 
J = 9. 3Hzh 7. 11-7. 20(5H, m) , 7. 46(1H. br. s) „ 7. 66(1H. br. sh 7. 
73(2H, d, J = 9. 0Hz), 7. 83(1H, t) , 7. 92(1H, d, J = 8. 4Hz), 8. 12(1H 
, d, J = 7. 5Hzh 8. 56 (1H, s) 
LC/MS:818. 4(M + H + ) 

MTX-a-Ile-NH-C H O -NH 0ffr^$H8) <D®Bt 

10 20 3 2 
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KN-%/^7$^>-^3ci/--L-4y n^^^m V vC, Jtfe$J v ^fJie^1^3562mg 
[0110] 'H-NMR (270MHz, DMSO-d ) : 5 0. 76-0. 80 (6H, mh 0. 99-1. 10(1 

6 

H. mh 1. 36-1. 45(1H. mh 1. 49-1. 73(5H, m) , 1. 88-2. 07(2H, mh 
2. 33-2. 38 (2H. m) , 2. 55 (2H, U J = 6. 6Hz) , 2. 98-3. 48 (14H, m) , 3. 
21 (3H, s), 3. 56 (3H, s) , 4. 05-4. 13 (1H, mh 4. 40-4. 48 (1H, mh 4. 
78 (2H, sh 6. 60(2H, br. s) N 6. 82 (2H, d, J = 8. 4Hz) N 7. 46 (1H, br. s) „ 
7. 66-7. 72(3H, mh 7. 98(1H, br. t) „ 8. 12(1H, d, J = 7. 6Hz), 8. 56(1 
H, s) 

LC/MS:784. 4(M + H + ) 
MTX— a — He— NH— C H — NH 0fb^#»19) 

2 4 2 

H»!ll-18i^I#(D^fe'C\ N-t-7>^-^/^^/V-4, 7, lO-MJ^If— 1 
, 13-hy^^T5^(Dft^D^N-t-^>^r^/V7j?=/V-l, 2-^w^T^ 
£fflV^ jt^^tJfffl^^320mg£#fc o 
[0111] 'H-NMR (300MHz, DMSO-d ) : 5 0. 76-0. 80 (6H, mh 0. 96-1. 08(1 

6 

H, mh 1. 34-1. 48 (1H, mh 1. 62-1. 70(1H, m) , 1. 85-2. 03 (2H, m) , 
2. 36 (2H, t.J = 7. 8Hz), 2. 95-3. 08 (2H, mh 3. 21(3H N sh 3. 56 (3H, s 
h 4. 06-4. 12 (1H, mh 4. 38-4. 45 (1H, m) , 4. 78 (2H, sh 6. 61 (2H, br 
. sh 6. 83 (2H, d,J = 9. 0Hz) , 7. 43(1H X br. sh 7. 64-7. 72 (4H, m) „ 7. 
92(1H, t,J = 5. 7Hzh 8. 12(lH, cL J = 7. 5Hz) x 8. 57(1H, s)„ 
[0112] LC/MS:624. 2(M + H + ) 

MTX-ct-Glu(OMe)-NH-C H O -NH (ffr^20) (D%it 

10 20 3 2 
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[0113] 'H-NMR(270MHz, DMSO-d ) : 8 1. 50-2. 03 (8H, mh 2. 24-2. 31(2 

6 

th 2. 34-2. 40 (2H, t), 2. 49-2. 57 (2H, t), 2. 97-3. 52(14H, m) , 3 
. 21 (3H, s) , 3. 53 (3H X s) , 3. 55 (3H, s) „ 4. 15-4. 36 (2H, m) , 4. 78 (2H 
, sh 6. 61 (2H, br. s) „ 6. 81 (2H, d, J = 8. 7Hz) x 7. 46 (1H, br. sK 7. 67 ( 
1H, br. sh 7. 72 (2H, d.J = 8. 6Hz) , 7. 84 (1H. br. t) , 7. 95 (1H, dh 8. 1 
4(1H, dh 8. 55(1H, s) 

LC/MS:814. 4(M + H + ) 
C^»!ll-21] 

MTX- a -Glu (OMe) -NH-C H -NH 0ffr^4£l21) CD^og 

2 4 2 

^fi{m-20^#<D^£fe-e\ N-t-^>^^/^-/V-4, 7, 10-hy^i^-l 
[0114] 'H-NMR (270MHz, DMSO-d ) : 8 1. 71-2. 09 (4H, mh 2. 28 (2H, t,J 

6 

= 7. 6Hzh 2. 39(2H, t, J = 7. 6Hzh 2. 53(2H, t,J = 6. 1Hz), 2. 99-3. 0 
5 (2H, m) „ 3. 21 (3H. s) , 3. 54 (3H. s) , 3. 56 (3H. s) , 4. 14-4. 36 (2H, m 
h 4. 79 (2H, s), 6. 61(2H N br. s) „ 6. 82 (2H, d,J = 8. 6Hzh 7. 43 (1H, br 
. sh 7. 65-7. 79(4H, mh 7. 95(1H, d, J = 7. 8Hzh 8. 14(1H, d, J = 6. 9 
Hz), 8. 56 (1H, s) 

LC/MS:654. l(M + H + ) 
C^»!jl-22] 

MTX— a — Tyr— NH— C H O -NH (<{k&®322) <DW& 

10 20 3 2 

[0115] 'H-NMR(270MHz, DMSO-d ): 8 1. 51-1. 62 (4H, mh 1. 85-1. 95(2 

6 

H, mh 2. 23-2. 31 (2H, m) „ 2. 51-2. 58 (2H, t) , 2. 63-2. 91 (2H, mh 2 
. 95-3. 16 (2H, mh 3. 22 (3H, sh 3. 27-3. 54(12H N mh 3. 56 (3H, sh 
4. 22-4. 35 (2H % mh 4. 79 (2H, s) , 6. 57 (2H, d,J = 8. 1Hz), 6. 61 (2H, 
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br. sK 6. 82(2H N d,J = 8. 7Hz), 6. 92 (2H, d, J = 8. lHzh 7. 47 (1H, br. 
sh 7. 67-7. 88(5H, m),8. 13(1H, d), 8. 55(1H % s) 

LC/MS:834. 4(M + H + ) 
[Hit#|l-23] 

MTX- a -Trp-NH-C H O-NH 0ffr£H&23) 

10 20 3 2 

[0116] 'H-NMR (270MHz, DMSO-d ) : 8 1. 50-1. 61 (4H, m) „ 1. 84-1. 97(2 

6 

H, m), 2. 23-2. 32 (2H, m) % 2. 50-2. 56 (2H, t), 2. 92-3. 15 (4H, m), 3 
. 22 (3H, s), 3. 29-3. 45(12H, m) „ 3. 55 (3H, s) , 4. 29-4. 49 (2H, mh 
4. 78(2H, s), 6. 64(2H, br. s) , 6. 80(2H, dh 6. 92(1H, t) , 7. 04(lH, t) 
, 7. 10(1H, sK 7. 26(1H, d) , 7. 44(lH, br. s) , 7. 51(1H, dh 7. 65(1H, 
br. s), 7. 69(2H. d) , 7. 82(1H. br. t) % 7. 93(1H, dh 8. 10(1H, dh 8. 55 
(1H, sh 10. 80(1H, s) 

LC/MS:857. 5(M + H + ) 
C^I»!|l-24] 

MTX-a-Ser-NH-C H O-NH Ut^^O 24) <D®Bs 

10 20 3 2 

o 

[0117] 'H-NMR (300MHz, DMSO-d ) : 5 1. 50-1. 63(4H, m) , 1. 90-2. 08(4 

6 

H. mh 2. 39(2H, t, J = 7. 8Hz), 2. 55(2H. t,J = 6. 6Hz) % 3. 05-3. 48(1 
6H, m)3. 21 (3H, s) „ 3. 56 (3H, s) , 4. 13-4. 20 (1H, m), 4. 33-4. 41(1 
H N mK 4. 78 (2H, s) N 6. 61 (2H, br. s) „ 6. 82 (2H, d, J = 9. 0Hz), 7. 44(1 
H, br. s), 7. 66-7. 80 (5H, m) % 8. 19 (1H, d, J = 6. 9Hz), 8. 56 (1H, s) 

LC/MS:758. 4(M+H + ) 
[»|l-25] 
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MTX-a-Leu-NH-C H O-NH (>ffr6^25) (D$45t 

10 20 3 2 

Hifef^l 1-1 7£ ^HH^gre, N-%/Utf'<>y?3ri/-L-7^/UT9~ XDWbV 
KN-#/V7$^y*i/-L-vi^yi/$:m\< vf, Jt^*<^JIM^1^283mg£# 

[0118] 'H-NMR (270MHz. DMSO-d ) : 5 0. 80-0. 87 (6H. d), 1. 43-1. 64(7 

6 

H. mh 1 . 90-2. 06 (2H. m) , 2. 34-2. 30 (2H. t) , 2. 53-2. 58 (2H, t) . 3 
. 04-3. 08 (2H, mh 3. 21 (3H, sh 3. 33-3. 47(12H, m) N 3. 56 (3H, sh 
4. 19-4. 37(2H N m) N 4. 78 (2H, s) x 6. 62 (2H, br. sh 6. 82 (2H, d, J = 8. 
7Hzh 7. 45 (1H, br. s) , 7. 64-7. 85 (5H, m) % 8. 10(1H, d) , 8. 55 (1H, s 
) 

LC/MS:784. 4(M+H + ) 
[^»!ll-26] 
MTX- a -Val-NH-C H O-NH (^-£^26) (DMM 

10 20 3 2 

o 

[0119] 'H-NMR (270MHz, DMSO-d ) : 5 0. 79 (6H, d, J = 6. 8Hz) x 1. 52-1. 5 

6 

9(4H, mh 1. 85-2. 04 (3H, m) , 2. 33-2. 35 (2H, th 2. 56-2. 58 (2H, t) 
„ 2. 93-3. 55 (14H, m) , 3. 21 (3H, s) , 3. 56 (3H, s) , 4. 03-4. 08 (1H, m 
h 4. 42-4. 47 (1H, m) , 4. 78 (2H, s) „ 6. 62 (2H, br. sh 6. 82 (2H, d, J = 
8. 7Hzh 7. 45 (1H, br. s) „ 7. 61-7. 72 (4H, m) , 7. 98 (1H, br. t) , 8. 13 ( 
1H, dh 8. 56 (1H, s) 
LC/MS:770. 4(M + H + ) 

MTX-ct-His-NH-C H O-NH 27) 

10 20 3 2 

mMMi-i7tm^<D^mx\N-^/^^iyy^y-^-^^^T9^<DiX^ 
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[0120] 'H-NMR(300MHz, DMSO-d ) : 8 1. 49-1. 58 (4H, mh 1. 90-2. 04(2 

6 

mh 2. 39 (2H, t,J = 6. 6Hz), 2. 55 (2H, t.J = 6. 9Hz), 2. 83 (2H, mh 
3. 02(2H, mh 3. 16-3. 47(12H, m) % 3. 23(3H, s) x 3. 57(3H, s) x 4. 22 ( 
1H, m) „ 4. 32 (1H, m) „ 4. 80 (2H, s) x 6. 61 (2H, br. s) „ 6. 72 (1H, s) „ 6. 
84(2H, d. J = 8. 4Hzh 7. 10-7. 70(5H. mh 7. 77(2H, d,J = 8. 7Hzh 8. 
36 (1H. br), 8. 57 (1H. s) 
LC/MS:808. 3(M + H + ) 

mmmi-28} 

MTX-a-Pro-NH-C H O -NH Ub&V028) <DW8& 

10 20 3 2 

fee 

[0121] 'H-NMR (270MHz, DMSO-d ) : 8 1. 58 (4H, dd, J = 6. 5Hz, J=12. 8Hz 

6 

h 1. 69-2. 10(6H, mh 2. 44(2H. t, J = 7. 7Hzh 2. 60(2H, t,J = 6. 8Hz 
h 2. 91-3. 75(19H, mh 3. 57 (3H. s) „ 4. 18-4. 25 (1H, mh 4. 61-4. 7 
2(1H, mh 4. 77(2H, sh 6. 61 (2H, br. sh 6. 80(2H, d,J = 8. 7Hzh 7. 4 
4(1H, br. sh 7. 69-7. 80(4H, mh 8. 15(1H, d N J = 7. lHzh 8. 55(1H N s 
) 

LC/MS:768. 3(M + H + ) 
[HJS^Jl-29] 

MTX— a — )3 Ala— NH— C H O -NH Mfr£H£l29)<D$£3t 

10 20 3 2 

[0122] 'H-NMR(270MHz, DMSO-d ) : 8 1. 49-1. 62 (4H, mh 1. 79-2. 02(2 

6 

H, mh 2. 21(2H, t N J = 6. 9Hz), 2. 32(2H N t.J = 7. 3Hz), 2. 56(2H, t,J 
= 6. 6Hzh 3. 00-3. 61(19H, m) , 3. 55 (3H, s) , 4. 29-4. 38 (1H, mh 4. 
78 (2H, sh 6. 61 (2H, br. sh 6. 81 (2H, d,J = 8. 6Hz), 7. 43 (1H, br. sh 
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7. 61-7. 91 (3H, mh 7. 72(2H, d,J = 8. 6Hz), 8. 02(1H, d N J = 7. 8Hz), 

8. 55 (1H, s) 
LC/MS:742. 4(M + H + ) 

[^6011 1-30] 

MTX- y -PhcPhc-NH-C H O-NH (i\&1faZ0) <DW& 

10 20 3 2 

T\ ltfe^(D^ffi^^312mg^#fc 0 
[0123] 'H-NMR (270MHz, DMSO-d ) : 8 1. 49-1. 60 (4H, mh 1. 76-1. 98(2 

6 

H, m), 2. 09-2. 20 (2H, mh 2. 56 (2H, t,J = 6. 6Hz), 2. 62-3. 16 (6H, 
m), 3. 21(3H N s), 3. 27-3. 48(12H, m), 3. 59(3H N s) , 4. 27-4. 53 (3H 
„ m) % 4. 78 (2H, s), 6. 61 (2H, br. sh 6. 81 (2H, d,J = 8. 6Hz), 7. 16-7. 
23 (10H, m) x 7. 48 (1H, br. s) „ 7. 68-7. 74 (3H, m) , 7. 83 (1H, br. t) , 8 
. 01 (1H, d.J = 7. 9Hzh 8. 10 (1H. cL J = 7. 8Hz) , 8. 36 (1H. d, J = 6. 8Hz 
). 8. 55(1H. s) 

LC/MS:965. 5(M + H + ) 
C^»!ll-31] 

MTX— y — PhePhe— NH— C H O-NH ({^^)31) (D§£iH 

6 12 2 2 

[0124] 'H-NMR (270MHz. DMSO-d ) : 5 1. 75-1. 97 (2H, m) , 2. 08-2. 17(2 

6 

H. m) . 2. 59-2. 62 (2H. t) , 2. 58-3. 05 (6H, m) „ 3. 22 (3H. s) , 3. 15-3 
. 52 (8H, m) , 3. 59 (3H, s) , 4. 23-4. 52 (3H, m) „ 4. 78 (2H, s) , 6. 63 (2 
H N br. s), 6. 81 (2H, d,J = 8. 7Hz) , 7. 11-7. 21 (10H, m) , 7. 44(1H, br. 
sh 7. 65 (1H, br. s) , 7. 70(2H N d) , 7. 94-8. 12 (3H, mh 8. 35 (1H, dh 8 
. 55(1H, s) 
LC/MS:893. 5(M+H + ) 
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mmmi-32) 

MTX-y-PhePhe-NH-C H O-NH (-ffr^H&32) <DW£ 

4 8 2 

[0125] 'H-NMR (270MHz. DMSO-d ) : 8 1. 73-1. 97 (2H. m) , 2. 08-2. 18(2 

6 

H, mh 2. 60-2. 65 (2H, t), 2. 59-3. 02 (6H, m), 3. 21 (3H, s) „ 3. 13-3 
. 44 (4H, mh 3. 59 (3H, s) „ 4. 25-4. 53 (3H, m), 4. 78 (2H, s) , 6. 63 (2 
H, br. s), 6. 81 (2H, d N J = 8. 7Hz), 7. 09-7. 25(10H, m) , 7. 43 (1H, br. 
sh 7. 66 (1H, br. s) , 7. 72 (2H, d,J = 8. 4HzK 7. 95-8. 10 (3H, m), 8. 3 
6(1H, dh 8. 55(1H, s) 

LC/MS:849. 5(M + H + ) 
[^Jfe^Jl-33] 

MTX- y -PhcGly-NH-C H O-NH 0ffr£^33) (DW^. 

10 20 3 2 

T\ ltfe^(D^ffi^^693mg^#fc 0 
[0126] 'H-NMR(270MHz, DMSO-d ) : 5 1. 50-1. 68 (4H, mh 1. 80-2. 02(2 

6 

H, m), 2. 12-2. 27(2H N mh 2. 55 (2H, t,J = 6. 4Hz), 2. 71-2. 79 (1H, 
m), 2. 96-3. 14 (3H, m) „ 3. 22 (3H, s) , 3. 38-3. 74(12H, m) % 3. 59 (3H 
„ sh 4. 28-4. 48 (2H, m) „ 4. 79 (2H, sh 6. 62 (2H, br. s) , 6. 81 (2H, d,J 
= 8. 4Hzh 7. 14-7. 28(5H, m), 7. 47(1H, br. s) , 7. 63-7. 73(4H, mh 
8. 19(1H, d.J = 7. 6Hz), 8. 29-8. 36 (2H, m) , 8. 56(1H, s) 

LC/MS:875. 4(M + H + ) 
[|l»!|l-34] 

MTX-y-Phe-NH-C H O-NH ({^^34) (DMia 

10 20 3 2 
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[0127] 'H-NMR(300MHz, DMSO-d ) : 8 1. 49-1. 58 (4H, m), 1. 79-2. 00(2 

6 

H, mh 2. 10-2. 27 (2H, m) „ 2. 55 (2H % t,J = 6. 9Hz), 2. 69-2. 93 (2H, 
m), 2. 96-3. 12 (2H, m) „ 3. 22 (3H, s) , 3. 26-3. 48(12H, mh 3. 59 (3H 
, sh 4. 25-4. 33 (1H, m) „ 4. 38-4. 46 (1H, m) , 4. 79 (2H. s) „ 6. 62 (2H 
, br. s), 6. 81 (2H. d,J = 8. 7Hz) . 7. 10-7. 24 (5H, m) „ 7. 44 (1H. brh 7 
. 70(1H, br), 7. 72(2H, d,J = 8. 7Hzh 7. 95(1H, th 8. 10(1H, d,J = 8. 
1Hz), 8. 35 (1H, d,J = 6. 9Hz), 8. 56 (1H, s) 

LC/MS:818. 4(M + H + ) 
C^»!ll-35] 

MTX-y-Glu(OMe)-NH-C H O -NH (11^4^35) (DMit 

10 20 3 2 

[0128] 'H-NMR (270MHz. DMSO-d ) : 8 1. 52-2. 06 (8H. m) , 2. 22-2. 30(4 

6 

H, mh 2. 53-2. 58 (2H, t) , 3. 03-3. 15 (2H, m), 3. 22 (3H, s) , 3. 25-3 
. 54(12H, mh 3. 56 (3H, sK 3. 61 (3H, sh 4. 13-4. 40(2H, m), 4. 79(2 
H, sh 6. 63 (2H, br. s), 6. 81 (2H, d,J = 8. 6Hz), 7. 44 (1H, br. sh 7. 67 
(1H, br. s) „ 7. 72 (2H, d, J = 8. 4Hz) „ 7. 90 (1H, br. t) „ 7. 99 ( 1H N d) , 8. 
37(1H, dh 8. 56(1H, s) 
LC/MS:814. 5(M + H + ) 

MTX- a -D-Phc-D-Phc-NH-C H O -NH (>ffr^36) <DWt 

10 20 3 2 

3mg^#fc 0 

[0129] 'H-NMR (270MHz, DMSO-d ) : 5 1. 40-1. 59 (4H, mh 1. 74-1. 83(2 

6 

H, m), 2. 04-2. 11 (2H, mh 2. 56-2. 58 (2H, t) „ 2. 59-3. 12 (6H, m) % 3 
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. 21 (3H, sK 3. 17-3. 51(12H. m) % 3. 55 (3H, s) , 4. 24-4. 44 (3H, m) „ 
4. 78(2H N s), 6. 62(2H N br. s) % 6. 81 (2H, d,J = 8. 6Hz), 7. 10-7. 26(10 
H, mh 7. 45 (2H, m) „ 7. 64(1H % br. s), 7. 72 (2H, d,J = 8. 4Hz), 8. 18 ( 
2H, m), 8. 43 (1H, d) „ 8. 55 (1H, s) 

LC/MS:965. 6(M + H + ) 
C^W!ll-37] 

MTX- y -D-Phe-D-Phe-NH-C H O -NH (it&$)37) C0M3s 

10 20 3 2 

^»!ll-30i:^|#(D^-^-e\ N-*M^yy^v / -L-7x^77^ XDfot>Q 
[0130] 'H-NMR(270MHz, DMSO-d ) : 6 1. 51-1. 61 (4H, m) „ 1. 74-2. 02(2 

6 

H, mh 2. 11-2. 16 (2H, m) , 2. 54-2. 59 (2H, t), 2. 62-3. 12 (6H, m) , 3 
. 22(3H, sK 3. 25-3. 53(12H, m) , 3. 60(3H, s),4. 31-4. 46(3H, mh 
4. 79 (2H. s), 6. 61 (2H. br. sK 6. 81 (2H, d,J = 8. 6Hz) „ 7. 08-7. 26(10 
H. m). 7. 44 (1H, br. s) , 7. 66-7. 77 (4H, m) , 8. 06 (2H. mh 8. 36 (1H, 
dh 8. 56 (1H, s) 
LC/MS:965. 6(M + H + ) 

mnmi-381 

MTX-a-AsnPhePhe-NH-C H O -NH (>ffr8^38) <D^M 

10 20 3 2 

[0131] 'H-NMR (270MHz. DMSO-d ) : 5 1. 52-1. 59 (4H, mh 1. 87-2. 02(2 

6 

H. m) % 2. 32-3. 48 (24H. m) . 3. 22 (3H, s) % 3. 55 (3H, s) % 4. 24-4. 56 ( 
4H, m), 4. 79(2H, sK 6. 60(2H, br. sh 6. 81 (2H, d,J = 8. 6Hz) % 7. 04- 
7. 75(17H, mh 8. 07-8. 26 (4H, mh 8. 56 (1H, s) 
LC/MS:1079. 5(M + H + ) 

mmmi-39) 

MTX- a / y -GlyPheLeuGly-NH-C H O -NH (ik&$)39) <D%i^ 

10 20 3 2 
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Cd/y <Dm&m (a : y =3:1) t^otl ^ £ ({b^39) «Sgbfc 0 
[0132] LC/MS:1045. 7(M + H + ) 

MTX- a -PhcPhc-NHC H NH-HA(D$^5g 

2 4 

tT/Vn^^hy^i^(500m g) ^A:^230^) fC^b7tKn^>-(THF) ( 
lOmD^P^ifc^M'R^^ 3-fcKndriX-3, ^v^tKn-^^-^y-l , 2, 3-^^ 
hyTvV(HOOBt) (0. 125mmol)^t^Higf?!jl-l-e#^^b'a-#ll(0. 031m 
mol)^M^^THF(D^i^ : ^(20ml) ^2^Lfdfe»LfcfL hy^[2-( 
2-^h^-^^h^v/)^/V]T^(0. 094mmol)^®|ie7K^THF(D^*^^m(l 
0ml) icmM^f'W&mUU 5°C^-C»#bf' 0 «#^5fl^LT^^30^^1-^ 
f;W3- O-^^/VT^/^ntW) %/P7$i/4^i&MJ& (EDC) (0. 1 25mmol) 

^MMTK(iomi) izmmvttt&wMu 5°cKX2ommm:Wvfc 0 r©ssft, 

0. 09N(D7K^b^-hy ^7K^« (220ml) ^r»L, 5°C^T3. 5H#^a#Lfc Q £ 
(D^^lN(Z)^(20ml)^»-r§^i:^J;«9cF^PL, ^-^b^hy?^ (9g) 
&Mm.7k (45ml) ^^bfc«^^Pbfc(D^ x ^^/—/V (600ml) ^ITLT^ 

mmm^foftimz.xnftffiuzo #fm»MM7k(40mi) \m 
m^m^(259nm)mmi-^tKxmmL-tit^ 2. i%xh^tc 

o 

[0133] ^.(DTkmrnK, mk~rhv?M6g) ^mm* (i60mu tggLfci^^Lfc© 

^ /K400mD ^MTLT^/— /^m^n^\ ^rm^m^m^x 

•^snut, ^rmm^mm^ (soomu Kmmu mt^hvyj* (is g ) ^»bfc<z> 

0. 45^(7X7^/^— (^Ty^7^HV:^*7)t6iSU ^fttnift^ 
^^y^~/u (lOOOmL) ^iTLTx^y- /vflf tli^f V \ lft±]«)^6SlL*S 
^MbfCo r<D^Hi#)^y^ll«(2mMy^-f-hy^, ^mMife^hy^A 
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, pH7. 2) (40mL) fcgtffcU ^S<DHA-MTXf£l^#:<D«7k^£#7iL 0 MT 

ffiUh£^>, 2. i%-efeofc 0 

[0134] 'H-NMR (500MHz. DO): S 1. 83(m), 2. 01 (br. s) , 2. 13(m), 2. 49 (m 

2 

) , 2. 68 (m) „ 2. 95 (m) , 3. 35 (br. s) „ 3. 51 (br. s) „ 3. 56 (br. s) % 3. 71 (br. 
s) N 3. 82 (br. s) , 4. 16 (t) N 4. 46 (br. s) , 4. 54 (br. d) „ 4. 88 (d) „ 4. 99 (d) „ 
6. 63 (d) , 6. 87-7. 1 1 (m) „ 7. 73 (d) , 8. 69 (s) 
C^^!|2-2] 
MTX-a-PhePhe-NHC H NH-HA©f^ 

2 4 

MMM2-lb&\&<D&&V, fcT/Vn^^-hyr>A^(500mg, ^*:^J230^ 
) tMMMl-l^^htlfcih^-^Ol (0. O31mmol) ^J^$i±, iI©HA-MTX 

X<D|£^tel. 9%-efeofCo 

[0135] z<D7km&&mmm2-itmm<Dj3m-emmu *jim^ha-mtx^i*^im 

7K^^#fc 0 ^SfeF!j2-lt^|#(D^&Tr^^fc^^i«7^218^, MTXCOlo-n* 

mzi. 9%-e$>ofc 0 

[0136] 'H-NMR(500MHz, D O) : d 1. 84(mh 2. 01(br. s) , 2. 13(m), 2. 49(t) 

2 

„ 2. 68 (m) N 2. 95 (m) „ 3. 36 (br. d) , 3. 51 (br. d) „ 3. 56 (br. s) „ 3. 71 (br. 
s) N 3. 83 (br. s) „ 4. 16 (t) % 4. 46 (br. d) „ 4. 55 (br. d) , 4. 88 (d) , 4. 98 (d) , 
6. 63(d), 6. 87-7. 13 (m), 7. 74(d), 8. 70 (s) 

mmm2-2'i 

MTX- a -PhcPhc-NHC H NH-HA(Z>§^ 

2 4 

mMM2-ltm%k<£>jjmX\ MT/Vul/WttYVV^iSOOxng, ^ft: 7^230^ 
) kWfaWl-l"V&htlft4k-&fol (0. 031mmol) £^J&£*. ^S<^HA-MTX 

^#:<D*^£#fc 0 ^W(l2-l^|^^(D^feT^a6/c^*«^)2l9^, mt 

X(D^^^«2. 2%-efeofc 0 
[0137] ^(D7K^^llifef?!j2-l^^#(D^-^-e«Mb, il©HA-MTX^^#:(Dgi 
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[0138] 'H-NMR(500MHz, D O) : 5 1. 83 (m) „ 2. 01 (br. s) , 2. 14 (m), 2. 52 (m 

2 

), 2. 70 (m), 2. 96 (m), 3. 35 (br. s) , 3. 51 (br. s), 3. 57 (br. s), 3. 71 (br. 
s) , 3. 83 (br. s) ,4. 16 (t) „ 4. 46 (br. s) , 4. 55 (br. s) , 4. 87 (d) , 4. 97 (d) , 
6. 66(d), 6. 88-7. 09 (m), 7. 72(d), 8. 69 (s) 

MTX-a-PhePhe-NHC H NH-HA(Z)§^ 

2 4 

tT/Vn^^-hyr>^(500mg, ^^*:^)230^) ^h^tKn^^(THF) ( 
10ml) &1WX-t£.mmmz.. 3-fcKn^v--3, 4-v ? tKn-4-^-^y-l ) 2, 3--<^y* 
hUT^^OOBt) (0. 125mrnol)^U?|lifef?!jl-l-e#btb^^#)l(0. 008m 
mol) £ri§ #>£ 7k iTHF <D ^£ MM^aW (20ml) fc^S? \JiM%W}$UZM., hV* [2-( 
2-,?*HF-2^Hf~» a^/V] (0. 1 18mmol) ^S^K^THF^AM-^ (1 

omi) ^ftfUcft^Mu 5°c^r*#bfc 0 «#^p?s^L-r^^3o^m^i-^ 

O-^^/VT^/^ntW) ^J/^^^mMM (EDO (0. 1 25mmol) 

^MTK(iomi) [cmmvtcm^mnu 5°c^T2ou#p H w#uc 0 z.(DBCf&mi^ 

0. 09N(D^K^^hy V^TkMfflL (220ml) SrSfebUU 5°C^T3. 5B#P H W#U-c 0 £ 

o^fiaNoti (20ml) Srgfcbn-rs^fc J:«9 ^nu ^^fl^r-y^ (9g) 

^SM* (45ml) KmM^ta^WiWLtKDib, ^/—/V (600ml) ^MTUT^ 

,Mif m&fTV\ mi^m^m't^m^^mw'o wm^^M^7K(40mi) \zm 

;V%m£\Z.£X)ikfttz.ft^m^m232J5Xlh^tz. 0 #^>tvfcM^»MTX(D 
3fe^*tt, m^AU(259nm)m^ir^tKXmm^fct^ 0. 

o 

[0139] ^^>^C^^^iife^|2-l^|^#(D^&-e»Mb, il^HA-MTX^^frOgf 
*}^$:2:#fc 0 H»!j2-l^|WI#(D^-t?^^^^*^217^, MTX©^ 
mno. 5%-e$)0^i 0 

[0140] 'H-NMR (500MHz, D O) : 8 2. 01 (br. s) , 2. 52 (m) „ 2. 69 (m) , 2. 95 (m 
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) „ 3. 34 (br. d) , 3. 51 (br. s) „ 3. 57 (br. s) „ 3. 71 (br. s) „ 3. 83 (br. s) , 4. 1 
6 (t) , 4. 46 (br. s) „ 4. 55 (br. s),6. 66(d),6. 87-7. 10 (m) x 7. 72 (dh 8. 
69 (s) 

[Hit#|2-4] 
MTX- a -PhcPhc-NHC H NH-HA©fl 

2 4 

tT/H3^1H-MJ^A4S(500mg, ^*:^J230^)^^h7tKn^^^(THF) ( 
10ml)^P;ifd«?fc, 3-fcKtrff^-3, 4-^tKn^4-^y-l, 2, 3— 
MJTvV(HOOBt) (0. 125mmol)S.t5HJfe^Jl-l-e#^>tb^t;^Jl(0. 015m 
mol) ^ffifokTHF<D*$mm&Wi (20ml) ^|^Lfd$£»]Ut#, hll^ [2-( 
2-^b^^-b^) ^;V\ (O. 1 lOmmol) &MffifckTHF(Dm*.m&Wi (1 
Oml) ^^Lf~^£«]U 5°C^r«#b^ 0 H#^IBMb"C^^30^^1-^ 
^/k-3-(3-> ? ^^/VT^y7 0 ntVk)^/V#v ? -f$K^^^(EDC) (O. 125mmol) 

^®M*(iomi) icmm^tammMu 5 o cicx2ommmw\^fc 0 mjsi^ 

0. 09N<D*ag>ft^hy ?A*f<?g?& (220ml) Srgfc&PU 5°C^T3. 5B#^*#Ut, £ 
£ri@M7k (45ml) ^^Ufc^^JPbfctf)^ (600ml) ^ITLT^ 

7— /v*fm^ffv\ ^fm^^'^^ii-i^^gtbfco wm^^MM^K(40mi) \zm 
mu ii©HA-MTx^Mo*Mr#fc 0 Mr;vxi^m^mmm'K}rrw 

jg^f*. ^M(259nm)^JSi-^^t-i: , 9#mb^^, 1. l%~e&ofc 

o 

[0141] ^<D^K^?r^Jfe^!|2-li:|^#<D^&-e»Mb, ^M<DHA-MTX^#(DM 

»M2-li:^)#(D^&-e^^^^*f^223^, MTXCOlp-o* 

[0142] 'H-NMR (500MHz, D O) : 8 1. 84 (mh 2. 01 (br. sh 2. 13(m), 2. 52(m 

2 

), 2. 70 (mK 2. 96 (mh 3. 35 (br. s) , 3. 51 (br. s) , 3. 57 (br. sK 3. 71 (br. 
s) N 3. 83 (br. s) , 4. 16 (t) N 4. 46 (br. s) , 4. 55 (br. s) , 6. 66 (d) , 6. 88-7. 
09 (mh 7. 72(d), 8. 69 (s) 
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MTX-a-PhePhe-NHC H NH-HA<DM3t 

2 4 

fcT/Ha^fiH-MJ^AiaCSOOmg, ^*:^)230^) |^Tb7tKP77>(THF) ( 
10ml) &Mz.tcMfflfflifc. 3-tKndp-i^-3, 4-^tKn-4-^y-l, 2, 3-^<>c/ 
hUT^CHOOBt) (0. 125mmol)^tJ?^Jfe^!|l-l-C#^tt^t;^^l(0. 020m 
mol)^M^Ki:THF(D#fim-^«(20ml) fc^#Lfci££8&(inLfc^ hy*[2-( 
2-^ h^v^d^) ^/V] (0. 105mmol) ^SffcTk^THFCD^fi^^lg (1 
0ml) ^»b«»yjnU 5°C^T«:#L7c 0 ^#^^^bT^^30^t-l-^ 
^•/V-S-CS-^^/VT^/^ntV^^/V^^^Kife^^CEDC) (0. 125mmol) 
^SMTk(lOml) ^^L«£MU 5<C ^-C20B#ra«#Lfc o ^(D^Wi^ 
0. 09N<D^K^^hy -7^7^* (220ml) £MlU 5°C^T3. 50#^*#bfc o ^ 
(D^^^lN(D^^(20ml)^»i-§^^j;«9 4 I ^Pb, ^hicmt^hV^J^ (9g) 
^®M*(45ml) ^^b«^»b/c<D^, /K600ml)£MTLT^ 
/-/Hffffi<HTV\ *fm^^'L^^li-J:«9^bfc 0 Wm^^M^7K(40ml) ^ 

/V^0lg&^J;f95j<^fc^^*^^227^-efeofc o £fc, mhtltM^Vf(DMTlt(D 
^mn,m^m^(259nm)mmir^t^X'0Wm^fct^ l. 4%-?;fcofc 

o 

[0143] ^(DyKmm^mmim-itmm^mxmmu n©HA-MTx^#:0ii 

zkl§$t£#fc 0 HM^!j2-l^^|#(D^ax-e^>6^^-*f^209^, MTX<D|£^ 

^tei. 3%-efeo^ 0 

[0144] 'H-NMR (500MHz. D O) : 8 1. 84 (mh 2. 01 (br. s) , 2. 13(m), 2. 49 (t) 

2 

„ 2. 68 (m) . 2. 95 (m) „ 3. 36 (br. s) „ 3. 51 (br. s) % 3. 56 (br. s) , 3. 71 (br. s 
) , 3. 83 (br. s) „ 4. 16 (t) , 4. 46 (br. s) „ 4. 55 (br. d) „ 4. 88 (d) „ 4. 98 (d) % 
6. 63(d), 6. 87-7. 13(mh 7. 74(d), 8. 70 (s) 
C^*^!|2-6] 
MTX-a-PhePhe-NHC H NH-HA©S1 

2 4 

tT/Vn^-f-hy7^(500mg, ^^*:^)230^") KTh9^^y9XTHF) ( 
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10ml) &JX\xjtMfflWi^ 3-tKn^v--3, , 2, 

MJT^(HOOBt) (0. 125mmol)Jtrj?Hite^lll-l-e#e>tbf^fb^^l(0. 063m 
mol)£®M*£THF<D^*^$:(20ml) ^^L«£MU^ hy*[2-( 
2-^h^riy^h^r^)^/V]T^(0. 063mmol) &m$&7ktT¥LFCDmAW;-&ffli(l 
0ml) ^^Lfcft£3r»]U 5°Cttft#Uc 0 «#£P^L-C^ib30#fU-l-^ 
f;W3-(3-^f^T?y7 P otVt') ^/V^^-T^K^^^ (EDO (0. 1 25mmol) 
£r®M7k(10ml) K^UfcMSrSfe&nU 5°C^T20R#P H W#Uc o ^tf>SJ£fe, 
0. 09N (D7kmt^bVVJ*7S<.Mm (220ml) %miJUU 5°C^T3. 5B#r H W#bfc 0 £ 
©^ICINCM (20ml) ^m\\i-^t^XV fpftJU J^fclfrffcW?.*. (9g) 

(45ml) (600ml) ^MTUT^ 

/-/Mfrffi^T^ Wm^^L^gli-i^^b^o Wm^^M^7K(40ml) fcjg 

^Pi^HX(259nm)^iJSi-5^i^J;«9»mL/c^^>, 3. 

o 

[0145] ^<Z)^K^^»!j2-l^^Iil(D^fe-eWMb, ^®(DHA-MTX^-^#:CD4Sm 
*?«£r#fc 0 H»!j2-l^|ll#(D^-t?^^fc^*^191^, MTX<Dffi& 

[0146] 'H-NMR(500MHz,DO): 5 1. 84(mh 2. 02(br. sK 2. 15(m), 2. 53(t) 

2 

„ 2. 70 (m) „ 2. 96 (m) „ 3. 35 (br. s) , 3. 51 (br. s) „ 3. 57 (br. s) , 3. 71 (br. s 
) x 3. 83 (br. s) „ 4. 16 (t) „ 4. 46 (br. s) N 4. 55 (br. s) , 4. 89 (s) , 4. 96 (d) N 6 
. 66(d), 6. 87-7. 10 (mh 7. 72(d), 8. 68 (s) 

mmM2-7i 

MTX- a -PhePhe-NHC H NH-HA<Z)®t3s 

2 4 

tT/Vn^^-hyr>^(500mg, fr^M:%023075) iZ^h^KFv?^ (THF) ( 
10ml) ^PX.«M^(-, 3-tKndr^-3, 4-v ? tKn-4-^-^y-l, 2, 3—0^ 
MJT^ (HOOBt) (0. 125mmol)S.U?^Jg^lH-l-e#^tvfc^b-^^l(0. 125m 
mol) &Mm7ktTHF(Dm&M&Wl (20ml) ^?§^Lfdfe»]LfcfL SM^K^T 
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^l-^/P-3-(3-iy^^T^7^n^yi^)^^iy4^^m^(Kr>C) (0. 125 
mmol)^MMTK(lOml) ^»LfdS£»]U 5^ ^T20B#P^«#Uh o Z.<D£i 
foWilZ.^ 0. 09N(D7kmit:-}-hVV-&7k¥&m (220ml) £^PU 5°CfCT3. 5B#r^» 
#Lfc Q ^(D^^lN(D^(20ml)^r»i-S^<i:^J:«94 I ^PL, £^ifi^hy 
(9g) ^mm^ (45ml) ^|£j|?L«£»Lfc<^, /V (600ml) £rM 

©MTX©^$ii, ^®H3l(259nm)^aiJ^-r^^^J:«9^mbfc^r^, 4. 5 
[0147] ^(D7K^m^ll»!j2-l^[Kl#(D^&-e*tMb, MM(DHA-MTX$£& fc<Dm^ 

[0148] 'H-NMR (500MHz. D O) : 8 1 . 83 (m) , 1 . 93 (m) , 2. 02 (br. s) , 2. 14 (m 

2 

h 2. 53 (t), 2. 69 (m), 2. 95 (m) , 3. 35 (br. s) „ 3. 51 (br. s) , 3. 57 (br. s) , 

3. 71 (br. s) x 3. 83 (br. s) ,4. 16 (t) x 4. 46 (br. s) N 4. 55 (br. d) , 4. 87 (d) , 

4. 95(d), 6. 67(d), 6. 87-7. 10 (m), 7. 71(d), 8. 68 (s) 

MTX-a-PhePhe-NHC H ONH-HA©!! 

10 20 3 

%Mm2-l}imm(D^mX\ tT/Vti^^-hy>7^(500mg, ^*:^230^ 
) tmMMl-2X^htlfci^^02(O. 031mmol)^SJS$*, gl©HA-MTX 

ffi&fo<D7kmm&mc 0 mmm2-itmm<D^mx^ti^m^m2iijo^ mt 
[0149] ^<D7^mm^mmM2-itmm<D^mxmmu ii©HA-MTx^^#:©*i 

*?«£#fc 0 H»!j2-l^|WI#(D^-t?^^^^-»«^198^-, MTX©^ 

mmm2-9} 
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MTX-a-PhePhe-NHC H O NH-HA(Z)H 

10 20 2 

)irHJi^|l-3-e#b^c>fb^3(0. 031mmol)£r£tJ££-^ gS©HA-MTX 
^^(D7K^IS^#/c 0 IIW!j2-l^rs)il(D^&-e5i<46fc^*^183^, MT 

[0150] r(D^K^^r|^Jfe^l2-li!|^#(D^&-e»^L, ilOHA-MTX^frOgl 
MTX— a — PhePhe— NHC H O NH-HA©H 

8 16 2 

) tMMMl-4^^htlfcih^^)4(0. 031mmol)^J^$ii: N iI©HA-MTX 

^w-(07^mm^ntz. 0 mmm2-itmm(DM^M±^m^m8973, mt 
[oi5i] z<D7km&&mmm2-itmm<Dj3m-emmu ^m^ha-mtx^^^^k 

**t*i. 6%-e$>ofc 0 

[H»J2-11] 
MTX— a — PhePhe— NHC H O NH-HAOfl 

6 12 2 

mmm2-itmm(7)^m-^\ fcT/vi^^H-hy^Ai&tsoomg, ^*:^j23o^ 

)^^Ji^!ll-5-e#^>tb^^^35(0. 031mmol)£r,KJ££-£\ iI©HA-MTX 
^#:<D^K^^#fc 0 HW!j2-l^rs)#(D^fe-e^fefc^*^192^, MT 

[0152] ^(D7K^IS^^ife^l2-li!|^#(D^&-e»^L, ^«(DHA-MTX^#:(DiE^ 

y^mm^mtio %mm2-itmm(D^m^^tz. / ^m\-mi&275, mtx©is^ 

^«2. 0%-e$)o^: 0 

[0153] 'H-NMR (500MHz, D O) : 8 1. 77-1. 85 (m), 2. 02 (br. sK 2. 16-2. 24 

2 

(m), 2. 51 (m), 2. 66 (mh 2. 92 (m), 3. 00 (mh 3. 35 (br. s) „ 3. 51 (br. s) 
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, 3. 57 (br. s) , 3. 72 (br. s) , 3. 83 (br. s) , 4. 20 (m) , 4. 46 (br. s) , 4. 55 (b 
r. s), 6. 68(d), 6. 95-7. 18 (m), 7. 76(d), 8. 72 (s) 

MTX-a-PhePhe-NHC H ONH— HA<Z)$^ia 

4 8 

mMM2-ltmm(D^m^:\ fcT/Wn^Sfc^hy^iSUSOOmg, 5H^*:^230^ 
)bmMmi-6X»nbtltz.4k&m6(0. 031mmol)&KJS&i3\ ilOHA-MTX 
3fe^©*SS«Sr#fc, HW!j2-l^[^#(D^-e^fefc^i^l72^, MT 

[0154] rO^K^^Hii^|2-l^|^#(D^fe-e^L, il©HA-MTX^^(Dgf 
*K«8R«r#;fco ^WJ2-l^|^l#<D^-e^fefc^*^149j5-, MTX<D^ 

[0155] 'H-NMR (500MHz, D O) : 6 1. 77-1. 84 (m), 2. 01 (br. s) , 2. 20-2. 28 

2 

(m), 2. 49 (m), 2. 64 (m), 2. 93 (m), 3. 00 (m), 3. 35 (br. s) , 3. 52 (br. s) 
, 3. 58 (br. s) , 3. 73 (br. s) , 3. 83 (br. s) , 4. 20 (t) , 4. 47 (br. s) , 4. 55 (br 
. s), 4. 92(d), 5. 06(d), 6. 64(d), 6. 94-7. 19 (m), 7. 77(d), 8. 73 (s) 

mmm2-i3} 

MTX— a — PhePhe— NHC H NH-HACDMis 

5 10 

mmim-itm^^m-c ^r^n>-m^-hv^^m.(5oom S) ^*:^23o^- 

)^H»!)l-7-e#^^b^7(0. 031mmol)^jS$i3r, glOHA-MTX 

ffi&fo<D7k^m&nt'o mmim-itmm^m-vM^tc ^i^2i4^-, mt 
[0156] ^<D7Kmm^mmm2-itmm<D^m-^mmu mm^HA-MTx^^Mm 

mmm2-iA] 

MTX- a -PhePhe-Lys-HA(DMia 

mMM2-ltmm^mX\ tT/Vn^-f-by^Ai^SOOmg, ^»:^)230^ 
) iiIfl|l-8-e# Wcft^i8 (0. 031mmol)^,Kj£;£-fr, ilOHA-MTX 
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[0157] z<D7kmm&mmm2-ikmm<njj&:-cmmu mm^uA-Mna^^^mn 

C^»!l2-15] 
MTX— a — PheGly— NHC H O NH-HACOM3g 

10 20 3 

MMM2-lkm^<D^mX\ fcT/H3^iH-MJ^^(500mg, ^*:^J80^) 
^H»!|l-2-e#^^bfc^^2(0. 031mmol)£KJ££i^ fHIIOHA-MTXf£ 
1^#:(D*^fe#fc 0 ^*^!)2-l^|R|#(D^fe-e^^fc^*«^83^, MTX 

[0158] ^(D7K^m^ll»!j2-l^[Kl#(D^&-e*tMb, ^ffi(DHA-MTX^#:(D4ffi0 

7k¥$w&n±o mmm2-itmm<Dj3mxM±ifr^-mfemo73, mtx©is^ 

MTX— a — PheGly— NHC H O NH-HAC0M3s 

10 20 3 

tT/VP^-^hy^i&CSOOmg, ^*:^380^)f^h7tKn^7^(THF) (1 
Oml)&MX-tiMmm^ 3-tKndr^-3, 4-> ? tKn-4-^y-l, 2, 3— <>~Sh 
yT^(HOOBt) (0. 125mmol)^TJ ? HJi^lll-2-e#^tb^b'^^2(0. 009m 
mol) &Mm.7kkTYLF(DmAU&W (20ml) Lfd^»lLfc^ hV* [2-( 

2-^Hf~>^Hf-S/) a^VV] (0. 1 16mmol) &j©ft7k£THF<£>^*$l^$£ (1 

omi) iz.mmvftm^wsau 5°c^-c«#uc 0 mw^m^x^h^o^m^i-^ 

^/V-Z-iZ-i/^/VT^S-J'n^/V) %/V^M^VMM& (EDO (0. 1 25mmol) 
Srj@M*(10ml) fc^UygSrgfe&PU 5°C^T20R#r H W#Uc o MBCJ^^ 
0. 09NCO^K^^hy^A^|S (220ml) SrSfe&PU 5°C^T3. 5B#rHW#bfc 0 £ 
©MtlN©ili (20ml) &mto1rZ>-b\Z.£V) pp^PU £ib^ifrf[^y?A (9g) 
%MM* (45ml) ^^b«^»bfc(D^, (600ml) ^MTUT^ 
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[0159] ^<D7kmm&mMm2-itmn<D^m't:ffimu mm^uA-MTxw^cDmm 

C^»!l2-17] 
MTX— a — PheGly— NHC H O NH-HA©H 

10 20 3 

tT/Vn^^-hy>^(500mg, ^-*:^80^) ^h^tK^7^(THF) (1 
Oml)^P^.fc^^^^, 3-fcKu3rS/-3, 4-v?fcKn-4-2hSry-l, 2, 3— <^y> 
UTv^HOOBt) (0. 125mmol)&U ? HJfeMl-2-e#btL^k'^^2(0. 125m 
mol)^®^7K<kTHF(D#im^(20ml) ^^LfclS^»Lfc#, I|$7RiT 

HFvm&m&maomD&mmu 5°cKxmw^tc 0 mw^m^x^h^o^m. 

\Zl-^/V-3-(3-i^^/VT^/^ti\i°/V)^/V^4^m.mM(Kr>C) (0. 125 
mmol)^M^K(lOml) ^^»Lfdfe»U 5°C^T20B#^iS#bfc o ^©H 

mm^o. 09N<D7kmik^wj±7kmm(220mi)&mMu 5°ckx3. 5mmm 

(9g) ^MMtK (45ml) KmM^tdm.^m\\\^ti(D^^ ^/—;V (600ml) &m 

wtir%^/^mmic£VMfrfcft^mfem7j3xib<>fc. 0 -&t^ %bwz&&fc<o 

MTX<Dffi-&m^ m^m.U(259nm)^Wl'M'r^tKX l 0WmVfct^ 3. 4% 

[0160] ^<D7^mm^mmM2-itmm<D^mxmmu mm^nA-MTx^i^mm 
Tkmm&mtio mm{m-itmm<v3fmxMfofz.ft^m-tm767j, mtx©is^ 

mfe3. 4%Xfcotl 0 
[»J2-18] 
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MTX— a — PheGly— NHC H ONH-HA©SI 

10 20 3 

)tmMmi-9^nhtlfcit^9(0. 031mmol)£:£CJ££-ti:, gS©HA-MTX 

[oi6i] ^<D7km&&mMm-itmm<vjTfex*mm:U tiioHA-MTx^frogi 

mti. 4%-e$>ofc 0 

[0162] 'H-NMR (500MHz, D O) : 8 1 . 59 (m) % 1 . 78 (m) , 1 . 90-1 . 95 (m) , 2. 0 

2 

2(br. sh 2. 13-2. 23(mh 2. 99-3. 14(m),3. 28 (sh 3. 35 (br. sh 3. 51 ( 
br. s) , 3. 57 (br. s) , 3. 71 (br. s) , 3. 83 (br. s) , 4. 26 (t) , 4. 46 (br. s) , 4. 
54 (br. s) , 4. 92 (s) , 6. 93 (d) , 7. 13-7. 20 (m) „ 7. 66 (d) , 8. 69 (s) 
[HiS$|2-19] 
MTX— a — PheGly— NHC H O NH-HA©S1 

10 20 2 

mMffl2-lbmm<£>jT$kX\ fcT/Wn^^y^AtgCSOOmg, ^*:^J230^ 
) tmMMl-lOX^bthfcik-g-miOiO. 031mmol)3rSj£$ii\ ^M©HA-MT 

[oi63] ^<DyKmm^mmm2-itmm(D^mxmmu mm^uA-MTx^^-^mm 

mti. 8%-efeo^: 0 

[0164] 'H-NMR(500MHz,DO): 5 1. 49 (m) , 1. 60 (m) „ 1. 76(rr±h 2. 01 (br. s 

2 

h 2. 09-2. 15(mh 2. 20-2. 28 (mh 2. 99-3. 09 (mh 3. 10-3. 17(mh 3 
. 33 (br. sh 3. 51 (br. s) , 3. 57 (br. s) „ 3. 71 (br. s) „ 3. 83 (br. s) % 4. 30 (m 
h 4. 46 (br. sh 4. 55 (br. dh 4. 97 (sh 6. 91(d), 7. 13 (mh 7. 17-7. 21 ( 
mh 7. 67(d), 8. 73 (s) 
CII»!|2-20] 
MTX— a —PheGly— NHC H ONH-HA©!! 

8 16 2 

mMM2-ltm^<DjjW:X*, fcT/Vn^^-hy^A^(500m g , 5>T-*:^J230^ 



WO 2005/085294 



55 



PCT/JP2005/003739 



)tmMm 1-1 lX^htlt^t^m 11(0. O31mmol)££ej££i3\ il©HA-MT 

xffi&fccDTkmm&nt'o mm^\2-itmm^mxMt'^Anmi737o, m 
[0165] ^(D7kmm&mmm2-itmm<vjjW;-emm:U mMoHA-MTx^fo^MM 
m-zi. 6%-efcofc 0 

[0166] 'H-NMR(500MHz, DO): S 1. 64(m), 1. 78 (m), 2. 01 (br. s) „ 2. 09-2 

2 

. 17(mh 2. 24 (m), 3. 01 (mh 3. 08 (mh 3. 16(m), 3. 34 (br. s) N 3. 51 (b 
r. s) , 3. 56 (br. s) , 3. 71 (br. s) % 3. 83 (br. s) „ 4. 31 (m) , 4. 46 (br. s) N 4. 5 
4(br. s). 4. 97(s),6. 91(d), 7. ll(m), 7. 14-7. 21 (m), 7. 67(d), 8. 72( 
s) 

[^»!|2-21] 
MTX— a — PheGly— NHC H O NH-HAOfl 

6 12 2 

)i:^W!H-12-e#fetV^b^l2(0. 031mmol)£KJ££-^ ii<DHA-MT 
X^^(D^^^#^: 0 ^W(j2-li:|R)#(D^^^fc^*«^ll50^, M 
TX(D^^«2. 3%-efeofc 0 
[0167] '(D7K^^^»!j2-l^^l#(D^^-e*tMb, ^SOHA-MTX^f*(DiE0 

*^2. 3%-efeo^ 0 

[^Jfe^!j2-22) 
MTX— a — PheGly— NHC H ONH-HA©SI 

4 8 

mmim-itmmcojfmx. tT/vt^^-by^i&tsoomg, 5>T-i:^j23o^ 

)i:^»!ll-13-e#fetvfc^^l3(0. 031mmol)£KJ££-^ ii©HA-MT 
X^#:(D^^^#fc 0 HW(j2-l^|R)#(D^^ie)fc^*}»156^, M 

[0168] ^O^K^^^ii^j2-li!|^#(D^fe-e^L, mm<DUA-MTX.^i$i<Dmm 

Tkmm&ntio mmm2-itmmcoijm-cM^ti^mnmi4ojv, mtx<di^ 
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mmM2-23) 

MTX-a-PhePro-NHC H O NH-HA(DMit 

10 20 3 

mMim-ltmW<7)jffe^\ tT/M3>^-hIJ?.A:fc£(50()mg, 5H^*:$tJ230;5" 
) tmmmi-14-X:nhtlfcit^l4(0. 031mmol)^J^$^:. gi©HA-MT 

xffi&fo(D7kmm$:mfc 0 mmm2-itmm<D^mx^ti^m^m66^^ m 
[oi69] ~<D7kmwi&mmm-ibmm^fe^n^ *jim<^ha-mtx^#wm 

[H»>|2-24] 
MTX-a-Phei3 Ala-NHC H O NH-HACO®3t 

10 20 3 

) tMMMl-15X^htlfci^^)15(0. 031mmol)£r,KJS£-^ iS©HA-MT 
[0170] ^<D^K^^»!j2-l^^Iil(D^fe-eWMb N laOHA-MTX^^f^il 

mmm2-25] 

MTX- a -Phe j3 Ala-NHC H NH-HA(DMia 

2 4 

%Mm2-l}imm(D^mX\ £T/Vt2^^hy>>ivi&(500mg, : 1^230^ 

1-1 6-C#^fc>fb;-^^l 16(0. 031mmol)^KJ^£-^ IIOHA-MT 

[0171] ^^>^C^^^iife^|2-l^|^#(D^&-e»Mb, gl(Z)HA-MTX^^fr(D*i 
*3^$t2r#fc 0 ^WJ2-ltlKl#<D^-e^fefc^*«^Jl98^, MTX©^ 

[H«!l2-26] 
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MTX— a — Phe— NHC H ONH-HA©!! 

10 20 3 

)tMMM 1-1 7^nhtlt-it^m 17(0. 031mmol)£SJ<£;£-^ iS©HA-MT 

[0172] ^<D7km&&mMm-itmm<vjTfex*mm:U tiioHA-MTx^frogi 

mti. 7%-e$>ofc 0 

[0173] 'H-NMR(500MHz, D O) : 8 1. 63 (m) % 1. 79 (m) , 2. 02 (br. s) , 2. 20 (m 

2 

K 2. 28 (m), 3. 08(mh 3. 10-3. 20(m),3. 31(sh 3. 35 (br. s),3. 52 (br 
. sh 3. 56 (br. s) x 3. 72 (br. s) , 3. 84 (br. s) , 4. 28 (t) , 4. 47 (br. s) , 4. 54 
(br. s) „ 4. 97 (s) , 6. 94 (d) , 7. 06 (t) ,7. 13 (d) , 7. 67 (d) „ 8. 73 (s) 

MTX- a -Ilc-NHC H O NH-HA<Z)^5h 

10 20 3 

^Jfe^!l2-li!|^il(D^-&-e, fcT/H3^BH-MJ^Aife(500mg, ^*:^J230^ 
1-1 8-e#^f^f^#l 18(0. 031nunol)3rSJS&ii\ ^M©HA-MT 

xMt&facDfcwwi&ntz.o mMm2-itmm^mxMtbtcfti L M.femi927i, m 

[0174] Z<D7kmWi&mMM2-lbmm<DjjW:X*mMU II©HA-MTX^#:0ii 
zkl§$t£#fc 0 HM^!j2-l^^|#(D^ax-e^>6^^-*f^l62^, MTX©^^ 

[0175] 1 H-NMR(500MHz,DO): 6 0. 84(t),0. 89(d), 1. 18 (mh 1. 47 (mh 1 

2 

. 78 (mh 1. 83-1. 90 (mh 2. 02 (br. s) „ 2. 36 (mh 3. 24 (s), 3. 35 (br. s) 
„ 3. 51 (br. s) % 3. 57 (br. s) N 3. 63 (br. s) , 3. 71 (br. s) „ 3. 83 (br. s) % 4. 09 
(d) x 4. 45 (br. s) „ 4. 55 (br. s) , 4. 93 (s) „ 6. 92 (d) „ 7. 72 (d) N 8. 68 (s) 
C^*^!|2-28] 
MTX-a-Ile-NHC H NH-HAcDMia 

2 4 

mMM2-ltm^<DjjW:X*, fcT/Vn^^-hy^A^(500m g , fr^FM: m23075 
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[0176] ^(D7kmm&mmm2-itmm<vjjW;-emm:U mMoHA-MTx^fo^MM 
Tkwm&ntco mMm2-ikmm<D^mxMtbfcfti L mfem2027v, mtx©is^ 
^^2. i%-efcofc 0 
mmm2-29^ 

MTX-a-Glu-NHC H O NH— HACOM3s 



)tmMmi-20X^hflfcit^20(0. 031mmol)^j^^ N ii©HA-MT 

[oi77] ^(Dy^mm^mm^^-itmm^mxmmu jjim^ha-mtx^^m 
y\mm^ntz. 0 mmm2-itmm(D^mxM^fc^m^mi837j, mtx©is^ 

[0178] 'H-NMR(500MHz, D O) : 1. 57 (m) . 1. 77 (m), 2. 02 (br. s) , 2. 25 (m 

2 

) , 2. 37 (t) „ 3. 24 (s) x 3. 25 (s) „ 3. 35 (br. sh 3. 51 (br. s) „ 3. 56 (br. s) , 3 
. 71 (br. s) N 3. 83 (br. s) , 4. 13 (m) . 4. 22 (m) N 4. 36 (m) , 4. 46 (br. s) , 4. 
55 (br. sh4. 91 (s), 6. 94(d), 7. 76(d), 8. 66(s). 8. 68(s) 

mmm2-3o} 

MTX- a -Glu-NHC H NH-HA©Sia 



)tmMmi-21^mhfltlit^^)21{0. 031mmol)£KJ££-^ ii©HA-MT 

xffi&fo<D7kmm%:nfc 0 mm^\2-itmm^mxMtc^mi-tm2267v, m 

[0179] ^.(DTKmm^mmim-itmm^mxmmu iM©HA-MTx^^#:(Dgi 
7Kmm^n±o mmm2-itmm(Di7mxMf^^-&n^}2067o^ mtx<d^ 
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MTX— a — Tyr— NHC H O NH-HA<D§5Bt 



10 20 3 



mMM2-ltmm<7)jffe^\ tT/M3>-^-hi;?.A:fc£(500mg, 5>^*:^J230^ 
) tMMMl-22^:^htlfci^l^)22(0. 031mmol)^J^$^r. iI©HA-MT 

xffi&fo(D7kmm$:mfc 0 mmm2-itmm<D^mx^ti^m^m9ojo^ m 
[oi8o] ~<D7kmwi&mmm-ibmm^fe^n^ *jim<^ha-mtx^#wm 

[0181] 'H-NMR(500MHz, DO): 5 1. 63(m), 1. 77 (m), 2. 02 (br. s), 2. 23-2 

2 

. 35 (mh 2. 95 (m), 3. 03-3. 21 (m), 3. 34 (br. s) , 3. 51 (br. s) „ 3. 58 (br 
. sh 3. 71 (br. s) x 3. 83 (br. s) „ 4. 28 (m) „ 4. 47 (br. d) x 4. 54 (br. s) , 4. 9 
2 (s) „ 6. 58 (d) N 6. 94 (d) „ 7. 66 (d) „ 8. 68 (s) 

mmm2-32) 

MTX- a — Trp— NHC H O NH-HA(D$Bs 



mMM2-ltm^<D^mX\ fcT/M^^hlJ^.M&tSOOmg, 3H^*:^230j5" 
)^^»!H-23t?#e>n^^^)23(0. 031mmol)^SJS$-fr. Ii©HA-MT 

x^f*(D7K^fe#^i 0 mmm2-itmm<D^mxM^ti^m\tmi87j3^ m 
[0182] ^<D^.mm^mmm2-itmm<D^mxmmu m^ha-mtx^^m 

[0183] 'H-NMR(500MHz, D O) : 6 1. 53 (mh 1. 74 (m), 2. 01 (br. sK 2. 09-2 

2 

. 15 (mh 2. 46 (mh 2. 85 (mh 3. 05 (mh 3. 35 (br. s) , 3. 52 (br. s) x 3. 58 
(br. s) , 3. 74 (br. s) , 3. 83 (br. s) , 4. 27 (m) % 4. 48 (br. d) , 4. 55 (br. s) , 6 
. 83 (d) , 6. 99 (s) , 7. 05 (s) ,7. 15 (dK 7. 43 (d) , 7. 49 (s) N 8. 74 (s) 
[H*^!l2-33] 
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MTX— a — Ser— NHC H O NH-HA<D§^g 

10 20 3 

) tM1MMl-247:Mhfrlfcik&!%)24(0. 031mmol) iS(DHA-MT 

[oi84] ^<D7km&&mMm-itmm<vjTfex*mm:U tiioHA-MTx^frogi 

mti. 7%-e$>ofc 0 

[0185] 'H-NMR (500MHz, D O) : 8 1. 61 (m ) % 1 . 76 (m) , 2. 02 (br. s) , 2. 38 (t) 

2 

, 2. 51 (m) . 3. 24 (s) % 3. 25 (s) , 3. 35 (br. s) „ 3. 50 (br. s) , 3. 56 (br. s) „ 3 
. 58 (br. s) , 3. 71 (br. s) , 3. 83 (br. s) , 4. 28 (m) . 4. 39 (m) , 4. 46 (br. s) , 
4. 54 (br. s) , 4. 91 (s) , 6. 93 (d) „ 7. 70(d) , 7. 76 (d) , 8. 66 (s) % 8. 68 (s) 

MTX— a —Leu— NHC H O NH-HAOS^ 

10 20 3 

mmm2-itmm<D^mx\ tr/vn^^hy^^(5oom g , ■. ^230^ 

)^HJfe^!ll-25-e#fetbfc^'^#l25(0. 031mmol)£r,RJ&&i2\ ^MCOHA-MT 
X|fra^©*j§?RSr#feo ^W!l2-l,tl^#(D^T^fefc^*^189^, M 

[0186] i(D7K^m^llJfe#!j2-l^^#(D^ax-e*tMb^ Il©HA-MTX|^^#:(Dgi 
**8*fcSr#;fco ^^J2-li!|Kl#<D^-e^fefc^*«^147^', MTX©^ 

[0187] 'H-NMR (500MHz. D O) : 6 0. 84(d), 0. 89(d), 1. 52-1. 68 (m), 1. 72 

2 

-1. 83 (mh 2. 01 (br. s) , 2. 45 (th 3. 34 (br. sh 3. 50 (br. sh 3. 57 (br. s) 
, 3. 72 (br. s) x 3. 83 (br. s) „ 4. 28 (m) , 4. 45 (br. d) x 4. 54 (br. s) „ 4. 95 (s 
) , 6. 91 (d) , 7. 72 (d) , 8. 69 (s) 
[^»!)2-35] 
MTX-a-Val-NHC H O NH-HAcDMit 

10 20 3 
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)tmMMl-26-V^htlfcih^26(0. 031mmol)^SJ^$^T, IS©HA-MT 

[0188] ^(DyKmm^mm^^-itmm^mxmmu mm^uA-MTxw^cDmm 

[0189] 'H-NMR (500MHz, D O) : 8 0. 93 (m) , 1 . 78 (m) ,2.01 (br. s) , 2. 1 1-2 

2 

. 19 (mh 2. 47 (m), 3. 24 (s), 3. 34 (br. s) , 3. 51 (br. s) , 3. 57 (br. s), 3. 
63 (br. s) , 3. 72 (br. s),3. 83 (br. s) , 4. 02 (d) , 4. 47 (br. d) , 4. 54 (br. s) 
, 4. 95 (s) ,6. 91(d), 7. 72 (d) , 8. 69 (s) 
[^Jfe^!l2-36] 
MTX— a — His— NHC H O NH-HA^Mit 

10 20 3 

mJfcW2-lbm&KOj?Wr£, tT/Vn^^-hyt>Ai^(500mg, 5H^ft:^230^ 
)tmMMl-27X*nbtlt^k&%027(0. 031mmol)£KJ££-fr, ig©HA-MT 

x&&fc<D7ktm&&fflto mMm2-itmm^mxMtbtcft7 L Afe%oi9i7j, m 

[0190] ^<DyKmm^mmm2-itmm(D^mxmmu mm(D¥LA-MTxw^(Dmm 
7km&&nfto mmm2-itmWi(D^mx^mz/^mmiQ2j5^ mtx<d^ 
mti. 2%x&otc 0 

[0191] 'H-NMR (500MHz, D O) : 5 1. 70 (m), 1. 79 (mh 2. 01 (br. s) , 2. 23-2 

2 

. 36 (mh 3. 13-3. 22 (mh 3. 26 (sh 3. 34 (br. sh 3. 50 (br. sh 3. 56 (br. 
sh 3. 61 (br. sh 3. 71 (br. sh 3. 83 (br. sh 4. 33 (t), 4. 46 (br. dh 4. 54 ( 
br. s) , 4. 96 (sh 6. 92 (d) , 7. 30 (s) , 7. 73 (dh 8. 57 (sh 8. 70 (s) 
[^g»!|2-37] 
MTX-a-Pro-NHC H O NH-HA©11 

10 20 3 

mMim-ltmm<VjjmX\ fcT/Vn^-f-hy^Ai^SOOmg, ^»:^)230^ 
) bMMMl-28X^bfhf^h^^)28(0. 031mmol)^MJ^£ii\ IS©HA-MT 
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[0192] ^.(D7Kmm^mmm2-itmm^m-^mmu mm^uA-Mna^^^mn 
mm^i2-38) 

MTX-a-j3 Ala-NHC H O NH-HA©M 

10 20 3 

M1&W2-lbmWk(VjfmT:\ £77VP^^-hy7iv^(500mg, ^*:^J230^ 
)^^»!|l-29-e#^>nfc^'a'^)29(0. 031mmol)£,Kj££itr, Ii©HA-MT 

[0193] ^<D7k^m&MMM2-ltmm(Vjfm-emM^s MM(DHA-MTX$£& fc<Dm^ 

7^mm^ntz. 0 mm^\2-itmm(D^m-vM±^m^mi437v. mtx©^ 

[0194] 'H-NMR (500MHz. D O) : 8 1. 60 (m) , 1. 67 (m) , 1. 79 (m), 2. 01 (br. s 

2 

), 2. 42(m), 2. 47(m), 3. 09(t), 3. 14(t), 3. 34(br. s) % 3. 51 (br. s) , 3. 
57 (br. s) , 3. 73 (br. s) , 3. 82 (br. s) , 4. 47 (br. s) , 4. 54 (br. d) , 4. 96 (s) 
, 6. 92(d), 7. 73(d), 8. 70 (s) 

[M1MM2-39-] 

MTX-y-PhePhe-NHC H ONH-HA©!! 

10 20 3 

mmm-lbmWk<7)jffe-T:\ £T/Vt2^^br-hy>7ivl&(500mg, ^*:^230^ 
)^^Jfe^"!ll-30-e#^tV^^^30(0. 031mmol)^KJ^£-fr, IIOHA-MT 

xffi&fo^mm&nfco mmm2-itmm<D^mx^^ti^m^m209jo^ m 

[0195] ^<D7^mm^mmM2-itmm<D^mx-mmu iioHA-MTx^^fr©*! 
y^mm^ntio %mm2-itmm<D^mx^tz. / ^Wimissj5, mtx©^ 

mti. 5%-e$)o^i 0 

[0196] 'H-NMR (500MHz, D O) : 8 1. 52(m), 1. 81 (m), 2. 02(br. s) , 2. 16-2 
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. 29(m), 2. 60 (mh 2. 76 (mh 2. 99 (m), 3. 07 (mh 3. 18-3. 26 (mh 3. 3 
2(sh 3. 35 (br. s). 3. 52 (br. sK 3. 56 (br. s). 3. 66 (br. s), 3. 73 (br. s). 3 
. 84 (br. sK 4. 15(t), 4. 27 (t), 4. 36 (m), 4. 47 (br. s) „ 4. 55 (br. d), 6. 8 
6 (d) „ 6. 92-6. 99 (m) „ 7. 02-7. 16 (m) , 7. 79 (d) „ 8. 71 (s) 

MTX— y — PhePhe— NHC H O NH-HA©!^ 

6 12 2 

)^HJfe^!ll-31-e#b^c^^#l31(0. 031mmol)<lr,RJ&&it\ ^jHtf5HA-MT 
XJS§^(D*^Sr#^io ^W!l2-l^|^#(D^-e^fefc^*«^189^, M 
TX(D|^^^«2. 0%~e&ofc 0 
[0197] ^<D*^^HIfe^j2-li:l^#0^fe-e^L, t^M^HA-MTX^f*(Z)M® 
7K^^#^: 0 ^^!|2-li!|R|#(D^-e^*fc^*f^l76^, MTX©^ 

*^2. o%-efeofc 0 

[0198] 'H-NMR (500MHz. D O) : 8 2. 02 (br. sK 2. 15-2. 24 (mh 2. 60 (m), 2 

2 

. 74-2. 83 (mh 3. 12-3. 19 (mh 3. 20-3. 23 (mh 3. 29 (s), 3. 35 (br. s) 
, 3. 51 (br. s) % 3. 57 (br. s) N 3. 71 (br. s) , 3. 83 (br. s) „ 4. 21 (t) , 4. 26 (t) 
, 4. 32 (mh 4. 46 (br. s), 4. 55 (br. d), 6. 84 (s), 6. 93(d), 7. 00-7. 13 ( 
m), 7. 76(d), 8. 64 (s) 
[H»!|2-41] 
MTX-y-PhePhe-NHC H ONH-HAcDMit 

4 8 

mmm-lbmWk<7)jffe-T:\ fcT/M^fiH-^AiftteOOmg, : 1^230^ 

)^^Jfe^"!ll-32-e#^tV^^^32(0. 031mmol)^KJ^£-^ IIOHA-MT 

[0199] ^^>^C^^^iife^|2-l^|^#(D^&-e»Mb, gl(Z)HA-MTX^^fr(D*i 
*3^$t2r#fc 0 ^WJ2-ltlKl#<D^-e^fefc^*«^Jl80^, MTX©^ 

*te2. i%-efeofco 

[H«!j2-42] 
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MTX— y — PheGly— NHC H ONH-HA©SI 

10 20 3 

) tM1MMl-337:Mhfrlfcik&!%)33(0. O31mmol) iS(DHA-MT 

[0200] ^<D7km&&mMm-itmm<vjTfex*mm:U tiioHA-MTx^frogi 

mti. 5%-e$>ofc 0 

[0201] 'H-NMR(500MHz, D O) : 8 1. 69 (m) , 1. 79 (m) , 2. 02 (br. s) , 2. 19-2 

2 

. 26 (mh 2. 29(mh 2. 66(m),2. 82 (mh 3. 13 (mh 3. 20(m),3. 29 (sh 
3. 34 (br. sh 3. 51 (br. s) , 3. 56 (br. sh 3. 71 (br. sh 3. 83 (br. s)4. 16 (t) 
„ 4. 33 (m) , 4. 46 (br. s) , 4. 54 (br. s) , 4. 94 (d) , 6. 82 (s) , 6. 99-7. 08 (m 
h 7. 75(d), 8. 68 (s) 
[|l»>j2-43] 
MTX- y -Phc-NHC H O NH-HA©S^ 

10 20 3 

mmm2-itmm<D^mx\ tr/vn^^hy^^(5oom g , ■. $123075 

) tM1&&n-34X^htltlil:&%d34(0. 031mmol)^j^$^r, ^jHtf5HA-MT 
[0202] ^(Di^mm^'MMm2-ltm^(Di5mxmU^ Il©HA-MTX|^^#:(Dgi 
[0203] 'H-NMR (500MHz. D O) : 8 1. 44 (m) , 1. 80 (mh 2. 02 (br. s) , 2. 31 (m 

2 

h 2. 53 (mh 2. 68 (mh 2. 88 (mh 3. 01 (mh 3. 13 (mh 3. 18 (mh 3. 31 ( 
s) , 3. 35 (br. s) , 3. 51 (br. s) , 3. 58 (br. s) , 3. 63 (br. s) , 3. 72 (br. s) , 3. 
84 (br. s) , 4. 02 (t) , 4. 37 (m) , 4. 47 (br. s) , 4. 55 (br. s) , 4. 86 (d) , 4. 98 
(d),6. 76(d), 7. 02-7. 09(mh 7. 78(d), 8. 72 (s) 
[H«!j2-44] 
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MTX-y-Glu-NHC H O NH-HA©I1 

10 20 3 

)irHJi^t|l-35-e#^^c^^^l35(0. 031mmol)^SJ^^, iS«DHA-MT 
[0204] r(D^K^^r|^Jfe^l2-li!|^#(D^&-e»^L, tJISOHA-MTX^ftWira 

mti. 7%-e$>ofc 0 

[0205] 'H-NMR(500MHz, D O) : 8 1. 61-1. 71 (m), 1. 73-1. 88 (m), 2. 01 (br 

2 

. sh 2. 23 (mK 2. 32 (th 2. 38-2. 55(m),3. 07 (m) , 3. 34 (br. s), 3. 51 ( 
br. sK 3. 56 (br. s), 3. 73 (br. sh 3. 83 (br. s)4. 15 (m), 4. 46 (br. s) , 4. 5 
5(br. sh 4. 95(sh 6. 91(d), 7. 70(d), 8. 71 (s) 
C^Jfe0!l2-45] 

MTX- a -D-Phc-D-Phc-NHC H O NH-HAd^ia 

10 20 3 

mMffl2-lbmm<£>jT$kX\ £T/V£^^-by?ivfc&(500m g , ft^A:m230Jj 
)^^»!)l-36-e#t>tLfc^'^^)36(0. 031mmol)^j^^, SfjgCDHA-MT 

x^w.(Dy^mm^mtio %mm2-itmm(D^mx^ti / ^mmiAS75, m 

[0206] ^(DTKmm^mmim-itmm^mxmmu n©HA-MTx^#:0ii 
TkMw&ntco mmm2-ibmm<Djjm^&fcft^-m'z$)i3573^ mtx©^^ 

4%-efeo^ 0 

mMM2-46) 

MTX- y -D-Phc-D-Phc-NHC H O NH— HACD^it 

10 20 3 

)t^»!H-37-e#^fc^-^^)37(0. 031mmol)^£$*> ^fjUCDHA-MT 
X^#:<D^$c£r#/c: 0 HSfef^2-l^|W)#(D^-tr5j<^^^-*^160^, M 

[0207] ^(D7K^^llifef?!j2-l^^#(D^-^-e«Mb, il©HA-MTX^^#:(Dgi 
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MTX-a-AsnPhePhe-NHC H O NH— HA60$^5a 

10 20 3 

) tM1MMl-38X^btlfctt:-&!%)38(0. 031mmol)^HJS^. ^MCOHA-MT 

xffi&i£<D7kmm%:mfco mmw^-itmm^mxMfc^Anmiojj, m 

[0208] ^(Dy^mm^mm^^-itmm^mxmmu ^soha-mtx^^m 
Tkmm&mtio mmm2-itmm<DijmxMtz.^mmi78j5^ mtx©^^ 
mti. 2%-c;fcofc 0 

[0209] 'H-NMR(500MHz, DO): 5 1. 60(m), 1. 80(m), 2. 02 (br. s) , 2. 34 (m 

2 

), 2. 54 (m), 2. 60-3. 05 (m), 3. 35 (br. s) , 3. 52 (br. s) , 3. 57 (br. s) , 3. 
64 (br. sh 3. 72 (br. sh 3. 83 (br. sh 4. 28 (m). 4. 46 (br. sh 4. 55 (br. s) 
, 6. 61(d). 6. 77 (th 6. 82-7. 36 (m). 7. 76(d) . 7. 80(d), 8. 61 (sh 8. 6 
4M 

mmm2-48-] 

MTX-a/y-GlyPheLeuGly-NHC H O NH-HA©H 

10 20 3 

mMim-ltmm<7)jjm7:\ tT/V^^H-hy<>Ai&(500mg, ^A:^J230^ 
) tM1Mffll-39'7?^hfrlfcit:&!&)39(0. 031mmol)^SJS$-fr, iI©HA-MT 

[0210] ^(DTkmm&mmm-ibmm&jTfex-mMu mm<DHA-MTx^Wi<Dmm 
y^mm^mtio %mm2-itmm(D^mx^tz. / ^m\-mis575, mtx©is^ 
mm. 3%-e$)o^: 0 

[021 1] 'H-NMR (500MHz, D O) : 8 O. 72 (d) ,0. 77 (d) , O. 81(d) . 1 . 32 (mh 1 

2 

. 50(m) N l. 67-1. 82 (mh 2. 01 (br. s) „ 2. 23 (mh 2. 33 (mh 2. 75-3. 03 
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(m) ,3.51 (br. s) , 3. 58 (br. s) , 3. 71 (br. s) , 3. 83 (br. s) , 4. 16-4. 28 (m 
) , 4. 46 (br. s) , 4. 54 (br. s) , 6. 85 (d) , 6. 92-7. 06 (m) , 7. 75 (d) , 7. 78 ( 
d), 8. 63 (sK 8. 65 (s) 

MTX-a-PhePhe-NHC H O NH-HACOMiia 

10 20 3 

^H»!jl-2-e#fe^^b^2(0. O31mmol)£££j£$-£r, fJfjHtf>HA-MTX££ 

[0212] i(D7K^^H»!j2-l^^#(D^^-eMMb, ^M^HA-MTX^^^OD^m 
*?S*eSr#feo Hife^2-l^|D#(D^-ax-e^*6^^-*f^33^, MTX©^ 

[0213] 'H-NMR (500MHz, DO): 8 1. 67 (m) , 1 . 79 (m) , 1 . 84-1 . 94 (m) , 2. 0 

2 

2(br. s), 2. 12-2. 20(m), 2. 59 (m) , 2. 77 (m), 2. 91 (m), 2. 99 (m), 3. 1 
2-3. 25 (m), 3. 35 (br. s) , 3. 49 (br. s) , 3. 51 (br. s) , 3. 57 (br. s) , 3. 71 ( 
br. s), 3. 83 (br. s)4. 18 (t), 4. 45 (br. d), 4. 55 (br. d), 4. 88(d), 4. 96 (d 
), 6. 76(d), 6. 95-7. 10 (m), 7. 72(d), 8. 68 (s) 

MTX-a-PhePhe-NHC H NH— HACO^ia 

2 4 

mMm2-ltmm(7)^mX\ tT/l^^-^hyr>Ai&(500mg, ^A:^J34^) 
tMMmi-lXnhflt'it^^l (O. 031mmol)^SJ^$-ti-, fJIS<^HA-MTX!£ 

&fc<D7kmm&nti 0 mmm2-itmm(D^mxM^fc^mmm47v, mtx 

<Dffi&mt2. o%-e&o/c 0 

[0214] ^(DTkmm&mmm-ibmm&jTfex-mMu ^s^ha-mtx^^m 
*Mm%nti 0 %Mm2-itmm<D^mx^tz.tt^m^mz4i5, mtx©^^ 
mm. 9%-e$)o^: 0 

[0215] 'H-NMR (500MHz, D O) : 8 1. 83(m), 2. 01(br. s) , 2. 12(m), 2. 52(t) 

2 

, 2. 69 (m), 2. 95 (m), 3. 34 (br. d) , 3. 49 (br. d) , 3. 57 (br. s) , 3. 70 (br. 
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s) N 3. 83 (br. s) „ 4. 16 (t) , 4. 45 (br. d) „ 4. 54 (br. d) , 4. 87 (d) , 4. 96 (d) , 
6. 66(d), 6. 88-7. 09 (m), 7. 72(d), 8. 68 (s) 

[0216] [^1-1] 















Ca/r) 


^ y J 1 3« d T3 7 J ^ Si 


M T X(D 




MTX© 










{%) 




{%) 




mmm 2 - 1 


a 


-PhiB-Phe-NH-C 2 H 4 -NH- 


2. 1 


1957i 


2. 1 


18675 


mmm 2-2 


0! 


-PHe-Phe-NH-C 2 H 4 -NH- 


1.9 


22S75 


1.9 


21875 


**m 2 - 2 ' 


a; 


-Phe-Phe-NH-C 2 H 4 -NH- 


2.2 


21OT 


2. 3 


20675 


mmm 2-3 


a 


-Pfie-Phe-NH-C 2 H 4 -NH- 


0.6 


2327? 


0.5 


21775 


mmm 2-4 


ct 


-Phe-Phe-NH-C 2 H 4 -NH- 


1. 1 


23275 


1. 1 


22375 


KME9J 2-5 


a 


-Pfie-Phe-NH-C 2 H 4 -NH- 


1.4 


22775 


1.3 


20975 


%mm 2-6 


a 


-Phe-Phe-NH-C £ H 4 -NH- 


3.9 


20575 


3.8 


19175 


£figffl 2-7 


a 


-Phe-Phe-NH-C 2 H 4 -NH- 


4.5 


19775 


4.4 


17475 


nsra 2-8 


a 


-Phe-Phe-NH-CT o H 2O 0 3 NH 


1.6 


21177 


1.4 


19875 


nmm 2-9 


a 


-Phe-Phs-NH-C, o H 2O 0 2 -NH- 


u 


18377 


1.7 


15575 


HSfi^J 2-10 


a 


-Phe-Phe-NH-C^ 6 0 2 -NH- 


1.6 


18977 


1.6 


16275 


&m.m 2-11 


Of 


-PhePhe-NH-CeHT 2 0 2 -NH- 


1.9 


13273 


2.0 


16275 


Affiffl 2-12 


a 


-Phe-Phe-NH-c 4 H a O-NH- 


2, 0 


17275 


1.9 


14975 


HjfcflJ 2-13 


OJ 


-Phe-Phe-IVH-CsH, 0 -NH- 


1.4 


21475 


1.2 


19675 


mmm 2-14 


oc 


-Phe-Phe-Lys- 


1.4 


18975 


1.4 


17275 


££fcffll 2-15 


a 


-Phe-Phe-NH-CT D H 2O 0 3 -NH- 


1.4 


8375 


1.4 


B075 


&mm 2-16 


Of 


-Phe-Phe-NH-C 1 0 H 2O 0 3 -NH- 


0. 5 


8375 


0.5 


8175 


H^i^J 2-17 




-Phe-Phe-nHC 1 o H 2O 0 3 -HH- 


3.4 


T775 


3.4 


7675 
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^ffiflll 2-18 


a 


-Phe-Gly-NH-C! 0 H 20 0 3 -MH- 


1.5 


1997J 


1.4 


18677 


HJffi^iJ 2 — 19 


CL 


-Phe-G 1 y-NH-C , 0 H 2 0 0 2 -NH- 


NT 


NT 


1 . 8 


14477 


2 — 20 


a 


-Phe-G 1 y-NH-C S H 1 e 0 2 -NH- 


1.6 


1737i 


1 . 6 


15077 


StfttflJ 2 — 21 


ct 


-Phe-G I y-NH-C 6 H 1 2 0 2 -NH- 


2. 3 


1 507T 


2. 3 


13977 


^ JfiHffil 2 — 22 

/mi I'M t~ c 


Ct 


-Phe~G 1 v-NH-C A H Q 0-NH- 


2.0 


15677 


2. 2 


1 4077 




a 


-Phe-Pro-NH-CT o H 2O 0 3 -MH- 


1 . 6 




1 . 6 


1527J 


SEtttfai 2 — 24 


CL 


-Phe-jSAIa-NH-CT 0 H 2 o 0 3 -NH- 


NT 


NT 


1, 5 


15277 


2 — 25 


a 


-Phe-£Ala-NH-C 2 H 4 -NH- 


2. 3 


20977 


2. 3 


19877 


^tft^l 2 — 26 


CL 


-Phe-NH-C! 0 H 2 o 0 3 -NH- 


1. 7 


2137i" 


1 . 7 


1 7977 


HJfMJ 2 — 27 


CL 


-1 le-NH-C! D H Z o 0 3 -NH- 


1. 7 


1927J 


1 . 7 


1 6277 


i^fifcftij 2 — 28 


a 


-1 le-NH-C 2 H 4 -NH- 


2. 1 


2317? 


2. 1 


20277 


^flfcffil 2 — 29 


CL 


-Glu-NH-C, 0 H 2 o 0 3 -NH- 


1. 5 


20175 


1 . 5 


1 8377 




CL 


-Glu^NH-C 2 H 4 -NH- 


2. 1 


2267? 


2. t 


20677 


Hffl^J 2 — 31 


a 


_y y r -MH-C , g H 2 0 0 3 -NH- 


1.6 


19077 


1 . 7 


17677 


^ftfiftll 2 3 2 


a 


-Trp-NH-C , n H 9 0 0 ,-HH- 


1 . 9 


1877T 


1 . 9 


1 3977 


^fiffffil 2 — 33 


cl y t 


-Ser-NH-C , 0 H 2 o 0 3 -NH- 


1 . 7 


1867T 


1 . 7 


16577 


HJtffiffll 2 — 34 


a 


-Leu-NH-CT o H 2O 0 3 -NH- 


1. 7 


18977 


1 . 6 


14777 


MISfiffl 2 — 35 


a 


-Va 1 -NH-C ■, o H 2 0 0 3 -NH- 


1 . 7 


18777 


1 . 7 


1 5677 




a 


-H i s-NH-C , „hL „ 0 . -MH- 


1 . 2 


1 9177 


1 . 2 


1 6277 


^fifr$H 2 — 37 


ct. 


-Pto-NH-Ct o H 20 0 3 -NH- 


1 . 5 


16777 


1 . 6 


1 5277 


2li£#J 2-38 


a 


- /? A 1 a-NH-C -, o H 2 0 0 3 -NH- 


1.7 


19177 


1.7 


14377 


Hj&£0y 2-39 


r 


-Phe-Phe-NH-C, o H zt ,0 3 -NH- 


1.5 


20977 


1.5 


18877 


nmm 2-40 


r 


-Phe-Phe-NH-C^ ? 0 ? -NH- 


2. 1 


18977 


2.0 


17877 


^*fcf?'J 2-41 


r 


-Phe-Phe-NH-C.HgO-NH- 


2. t 


19677 


... , 


18077 
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^/rEl^J £. — 4 £. 


T 


-PVio-n w-WM-r n rk -MW- 

r n e u 1 y Ptn «i o^2 0"3 ^ n 


1 A 


1907? i 1.5 


1 79TT 


^/rffllTl] £- — 4 d 


T 


rL. kill p U D ML) 
"rile HH l»i 0 ri2 oU 3 Nn 


i 7 


1 07"C 
1 0 1 Jl 


1 7 

1 . f 




^ffttiyu d. — 4 4 


T 


— Pin— MU— r u n — MUI— 

u 1 u an i# i 0 n 2 0 u 3 Nn 


1 E 
I . 0 


1 797T 


1 . 7 




^Jfffllfll £ — 4 D 






1 A 


1 ii O T=- 


1 , 4 


1 OCT? 


^J7tEl7!l £ — 4 b 


T 


-finha— nPho- WJ-I— P H fl — IJU- 




1607T 


1.3 


1 ^ 1 TT 


^flFffl 2-47 


a/ 7 


-Asn-Phe-Phe-NH-^ 0 H 20 0 3 -NH- 


1.3 


2107i 


1.2 


1787f 


MmW 2-48 


a/y 


-Gly-Phe-Leu-Gly-NH-C 0 rt M O r NH- 


1.4 


2067T 


1.3 


1857T 


^JfetflJ 2-49 


a 


-Phe-Phe-NH-C, D H 2O 0 3 -NH- 


HT 


NT 


1.1 


337i 


2-50 


a 


-Phe-Phe-NH-C 2 H 4 -NH- 


2.0 


3477 


1.9 


347J 



[0219] im&Mi] 

tT/H3^(^^*190^", 80^)^^Jfef?!l2-l, 2-8, 2-18, 2-27*3 XU2-2 
9<Dl£&#i<DteM7km&<n*b&&&. CSL5OOM^hW^0J^I^V^— (Carr 

i-Medi±M)-e, jic#4cm<D=i— ^ffiv\ 37 o c-c$ij5£u/t 0 mioxsi^ 
[0220] immm2] 

thmmmm (hfls) tnf- a *j»^s^Jim^^^*fi-5^ 

[0221] mkmnb\^xmmm2<DUA-MT^&fo<DmMfcmm (M2) &mmuto hf 

LS(CA40405, Lot No. :1413, 1493) {3CELL APPLICATIONS INS. £ 
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[0222] HFLS«96?A:^V—h (Falcon) ^5000cell S/ /well-e#abT5%FBS N lx 

Antibiotic-Antimycotic(GIBCO)'a'^'Iscove's modified Dulbecco's medium (IMD 

&<DHA-MTXffi&fo$:mMVX5 0 ^i^*L7c 0 i$^T2 0 MK, 37kBq/we 
l\(D [ 3 H]-^3r>C>y (MORAVEK) «I*I-m£> fHl-fttSs&V 

. 05%hy^V>--0. 2%EDTA^«&^WLTffofc 0 
[0223] ^-^^-CPJ^b7t#»^»<7)^lt^tt«, M^«Sr^P^i*^*b^O 
^tt^tt^control^LT, tB*rfiI(% of control) $r#mbfc 0 HA-MTXf£^#:<DMT 
X^^te, tT/^n^lmg/mL&fc^y — <D#/1^3rv7V^2. 49xl0~ 3 mol 
/L ( lg/40 1 /L : 40 1 {iN-T^^/^VV^i^^V + ^VV^n^O^-^- A) 
^^ib, ^(Ofg(CMTX(D^^^^b-C#mLfc 0 (MTX|^-^^1%(Z)HA-MT 
X|£^#:img/mLi^, MTX|ftSte2. 49xl0~ 5 mol/L£Uc: o )#^/dg^ 
fflLT4 parameter logistic ?£(AfWy^hGraphPad Prism 3.02) \Z.£<QM&t^M$&W 

50 

[0224] HFLS^ftSHA-MTXl^-a^OIC fg^2^^i- 0 

50 

[0225] DJI2-1] 
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^2 TNF- ff#|»Lfct h»KMJIB<OlE**)iM«sfli 









NTXCO 




ic 50 








(%) 




(mol/L) 




a 


-Phe-Phe-NH-C 2 H 4 -NhH 


2. 1 


18677 


3.6E-07 


mmm 2 - 2 


a 


-Phe-Phe-NH-C 2 H 4 -NH- 


1.9 


21877 


1.4E-07 


mmm 2 - 2 ' 


a 


-Phe-Phe-NH-C 2 H 4 -NH- 


2.3 


2067^ 


7.2E-07 


mmm 2-4 


a 


-Phe-Phe-NH-C 2 H 4 -NH- 


1.1 


2237i 


1. 1E-05 


mmm 2-5 


a 


-Phe-Phe-NH-C 2 H 4 -NH- 


1.3 


20977 


1. 1E-06 


Hflgffll 2-6 


a 


-Phe-Phe-NH-C 2 H 4 -NH- 


3.8 


1917i 


9. 1E-08 


Sffiffl 2-6 


a 


-Phe-Phe-NH-C! 0 H 20 0 3 NH 


1.4 


1937J 


8.4E-07 


mmm 2-9 


a 


-Phe-Phe-NH-CT o H 2 0 0 2 -NH- 


1.7 


15577 


1.3E-D6 


2-10 


a 


-Pbe-Phe-NH-CgHT 6 0 2 -NH- 


1.6 


16277 


1.2E-06 


mmm 2-11 


a 


-Phe-Phe-NH-C 6 H 1 2 0 2 -NH- 


2.0 


16277 


2.5E-07 


^Jfcffl 2-12 


a 


-Phe-Phe-NH-C 4 H 8 Q-NH- 


1.9 


14977 


3.0E-07 


Hjfctffl 2-13 


a 


-Phe-Phe-NH-CsH, 0 -NH- 


1.2 


19677 


1.5E-05 


mmm 2-14 


a 


-Phe-Phe Lys 


1.4 


17277 


1.5E-05 


^Sfe^J 2-15 


a 


-Phe-Phe-NH-C^ 0 H 2 0 0 3 -NH- 


1.4 


8077 


4.8E-07 


mmm 2 - 1 6 


a 


-Phe-Phe-NH-C 1 o H 2O 0 3 -NH- 


0. 5 


8177 


1.3E-05 


^*£0IJ 2-17 


a 


-Phe-Phe-NH-C, o H 2O 0 3 -NH- 


3.4 


7677 


1. 3E-D5 


H5fc1$iJ 2-18 


a 


-Phe-Gly-NH-C! 0 H 2 0 0 3 -NH- 


1.4 


18677 


9.2E-06 


mmm 2-19 


a 


-Phe-Gly-NH-C lo H 20 0 2 -NH- 


1.8 


14477 


5.4E-06 
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UMffl 2-20 


a 


-Phe-Gly-NH-CaH, G 0 ? -WH- 


1.6 


15077 


1.8E-05 


%$&M 2 — 21 


a 


-Phe-Gly-NH-CgH, 2 0 2 MH- 


2. 3 


1397? 


8. 3E-07 


^frfeGU 2 — 22 




-Phe-G I y-NH-C 4 H & 0-NH- 


2. 2 


1407? 


3. OE-06 


HfcftGU 2-23 


O! 


-Phe-Pro-NH-CT o H 2O 0 3 -NH- 


1.6 


15277 


1. 2E-Q5 


^fcfiH5lJ 2 — 24 


a 


-Phe-^AIa-NH-C! 0 H 2O 0 3 -NH- 


1.5 


1527i 


3. 5E-06 


HM^iJ 2 — 25 


ct 


-Phe- (5 A 1 a-MH-C 2 H 4 -NH- 


2. 3 


19877 


2. 9E-07 


HfcfcfliJ 2-26 


ct 


-Phe-NH-C , 0 H 2 o 0 3 -NH- 


1.7 


17977 


1.7E-06 


f£fifc{?"J 2~27 


a 


-1 1 e-NH-C n 0 H 20 Q 3 -NH- 


1.7 


16277 


3. 1E-06 


^JteflU 2-28 


a 


-1 1 e-NH-C 2 H 4 -NH- 


2. 1 


20277 


1. 2E-05 


^MM 2-29 


a 


-Gl j-NH-C 1 o H 2O 0 3 -MH- 


1.5 


1B377 


8.4E-06 


HJffiGU 2-30 


ct 


-Gl u-NH-C 2 H,-NH- 


2. 1 


20677 


5. 4E-05 


HfiftflAJ 2-31 


ct 


-Ty r-NH-C 1 D H 2 o 0 3 -NH- 


1.7 


17677 


7. OE-06 


HfifctflJ 2-32 


a 


-T rp-NH-C 1 D H 2 ^0 3 -NH- 


1.9 


13977 


4. 7£ 06 


ggfifrflFiJ 2 — 33 


ct 


-Se r-NH-C -, 0 H 2 o 0 3 -NH- 


1 . 7 


16577 


3. 6E-05 


UMI 2-34 


ct 


-Leu-NH-C , n H, r,0^-NH- 


1.6 


14777 


3. 6E-06 


HM#J 2-35 


OL 


-Val-NH-C , 0 H 2 0 0 3 -NH- 


1.7 


15677 


1. 1E-05 


3gmm 2 — 36 


OL 


-H i s-NH-C , 0 H 2 o 0 3 -NH- 


1.2 


16277 


1. 7E-05 


MlftLffl 2 — 39 


T 


-Phe-Phe-NH-C! 0 H 2O 0 3 -NH- 


1.5 


18877 


3. 2E-06 


2-42 


r 


Phe-Gly-NHC 1 0 H 2O 0 3 -NH- 


K5 


17277 


1.4E-05 


^S£0»J 2-47 


as/r 


-Asn-Phe-Phe-NH-C n 0 H Z 0 0 3 -NH- 


1.2 


17877 


1. IE-06 


nmm 2-48 


a/r 


-G I y-Phe-Leu-G I y-NH-C 1 0 H 2 0 0 3 -NH- 


1.3 


18577 


1. 3E-06 


HAfctfU 2-49 


a 


-Phe-Phe-NH-CT 0 H 2O 0 3 -NH- 


1. 1 


3377 


1. 3E-05 




1 






5. 5E-08 



[0227] S2(D^ £«9 , |ftf?f LfeHA-Mrafe-a^ttV ^f^TNF- a $ !BfcfcUfc5HFLS 

[0228] IMMkMsl 

^mm<DUA-MTX^^-Wi(Din vivoW^JK&WlfWftMBS:, ^r-methylated 
bovine serum albumin (n&SA)ffim&M$to&^SWmmWMM<niftffllto%zfcX 
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T^bisXW>m£nz>h<D'?%>y, mm^m^ir^t^hnx\ ^(sven e. 

Andersson, et al, The Journal of Rheumatology(1998) 25: 9, 1772-7) ZLbfrtb^ 

*m mnmrn (ra^oa^^) <D#tmmtvx&m -c*>*, 

[0229] WiVomJEW/CiiZk^yh ( 0 #^r— /VX-y^— , 6M*K £t) Srf&fflUbo gBfifi 
0$&W&1TZ>21 0 *3«ttJ ! 14 0 mf^, 2mg/mL(^mBSA(Calbiochem)7K^-Si! 
^JtOFreund's complete adjuvant (Difco) -efSbtfMO. 5mL^7^hOOt>^ 

i^xmm^t'o &mmmfeM® i m.xfrmfo<D=i>'hv—/vbi,ti 0 mmmnmrn* 

[0230] MBi®ffifls^?fi!i^«MJ^iifiP^ti^y^-ea!i^b-c, &mw&-4Em 
mm zmmmmMkvtco mm^mmmm^2mm^xm2m(Dmmxmmm 

iPS^SIJ^UT, ^:CO^0#^ti#^^AUC(Area Under the Curve <DB£ 0 ft^Tffi^ 

SAS version 6.12 (SAS^^^^— bi?-Y'<» £M£fflUh Q ^WiWk'K^ 
AUCteHAg^^control^LT, #Mlfc^fC<^*B*Mi£(% of control)£:#mUc 0 

[0231] *^0J(D#HA-MTX^^#:(D^^_hfB(D^^-e^Lfc^«3^^i- o 

[0232] [^3-1] 
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(qc/t) 




MTXCO 

/¥> 

w 


/v t m 


(X oi control) 
(mean ± SEH) 


pfi* 


HJffiflJ 2 - 1 


0£ 


-Phe-Phe-NH-C 2 N 4 -NH- 


2. 1 


18677 


48. 5 ± 5. 3 


Pi ' A AAA 1 

n/n nnni 

r^O. 0001 


^IJfcftl 2-2 


a 


ni n i_ Hill II 1, ■ 1 ■ 

-Phe-Phe-NH-C 2 H 4 -NH- 


1 . 9 


21877 


45. D ± 6. B 


Hfifcffl 2 - 2 * 


a 


-Phe-Ph e-NH-C 2 H 4 -NH- 


2. 3 


206 7T 


65. 5 ± 1. 5 


P<0.005 


flfifefa] 2-3 




-Phe-Phe-NH-C 2 H 4 -Nhh 


0. 5 


21777 


76. 2 ± 7. 7 


P<0. 05 




a 


ni n l_ till /> II L| 1 1 

-Phe-Ph e-NH-C 2 H 4 -NH- 


1 . 1 


22377 


69. 0 + 6.5 


n/n n n c 

P<0. 005 


Hffiffl 2-5 


a 


-Phe-Ph e-NH-C 2 H „ -NH- 


1. 3 


20977 


5K 7 ± 3. B 


P<0. 0001 


Seiffiffl! 2-6 


a 


-Phe-Ph e-NH-C 2 H 4 -NH- 


3. 8 


19177 


41.6 ± 7. S 


P<0. 0001 


HfiE#J 2-7 


a 


-Phe-Ph e-NH-C 2 H 4 -NH- 


4. 4 


17477 


46. 5 ± 4. 8 


P<0. 0001 
P<0. 005 


HfiBfa] 2-8 


a 


-Phe-Phe-NH-C, 0 H J0 0 3 -NH 


1. 4 


19877 


54. 9 ± 7. 2 


2-10 


a 


-Phe-Pde-NH CgH! 6 0 2 NH- 


1. 6 


16277 


63. 7+9.1 


P<0. 05 


IfeJffiffll 2-13 


a 


-Phe-Phe-NH-C 5 H , 0 -NH- 


1 . 2 


1 9677 


6D. 5 it 9.9 


P<0. 0 1 
P<0,0005 


HflM 2-14 


a 


-Phe-Phe-Lys- 


1. 4 


17277 


54. 3 + 7.4 


2-17 


a 


-Phe-Phe-NH-C , o H zo 0 3 NH 


3. 4 


7677 


56. 1 + 8. ? 


P<0. 01 


MlfaM 2-18 


a 


-Phe-Gly-NH-C, 0 H 20 G 3 -NH- 


1. 4 


18677 


61.5 ± 4. 7 


P<0. 005 
P<0.01 


H«B^IJ2 - 2 0 


a 


-Phe-Gly-NH-C S H, B 0 2 -NH- 


1.6 


15077 


55.3 + 9.6 


mmm 2-21 


a 


-Phe-Gly-NH-C € H, 2 0 2 NH- 


2. 3 


13977 


47.4 ±8.8 


P<0.0005 


HSfc^J 2-27 


a 


-1 le-NH-C 1 o H 2O 0 3 -NH- 


1.7 


16277 


75. 1 + 6. a 


P<0.05 


mmm 2-2% 


a 


-1 je-NH-C 2 H,-Nhi- 


2. 1 


20277 


63. 5 ± 4.7 


P<O.D05 


nmm 2-29 


a 


-Glu-NH-C 1o H 2O 0 3 -MH- 


1.5 


18377 


Sfl.3 + 6.7 


P<0.QC5 



[0233] [^3-2] 



mm 2-30 


a 


-Glu-NH-C 2 H 4 -NH- 


2. 1 


20677 


58.3 ± 7.4 


P<0.005 


JMffil 2-31 


a 


-Tyr-NH-C 10 H 20 0 3 -NH- 


1.7 


17677 


67.7 ± 6.2 


P<0.005 


mmm 2 - 3 s 


a 


- jS AI a-NH-C, o H 2O 0 3 -NH- 


1.7 


14377 


69.3 ± 4.2 


P<0. 001 


mmm 2-41 


a 


-Phe-Phe-NH-C 4 H e 0-NH- 


2. 1 


18077 


67.1 + 8.3 


P<0. 05 


2-47 


a/r 


-Asn-Phe-Phe-NH-C, n H 7n 0 3 -NH- 


1. 2 


17877 


42.1 ± 6.3 


p<a. ooi 
p<a. os 


2-48 


cc/j 


-G 1 y-Phe-Leu-G 1 y-NH-C 1fl H 20 0 3 -NH- 


1.3 


18577 


58.8 ± 11.6 



[0234] m3\zjfi£tizmm£*), ^mmtutHA-MTx&&fcm ha^p 
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[0235] [^^14] 

i) mmm2-2xmm^ttHA-MTx^^i$i mm^mm <D®t^m, 2) ^©ha- 

*S^ft:^^-^ri~§^^lRlm(DMTX*5J:tJ ? tT/Vn^(HA) <D$&g*<& (HA+MT 

X) (D^W(Dra-eSlfifittJSW]ffiiJ^ffl^it^L/c 0 ^^OJ^MfiHMM^S^^ 
tt#£IH2^ &I^e<£>AUC£ria3^i- 0 1112*5^^1113^$^^^?). MT 
X^ft^J^MTX^HAtf^^W^ifc^ HA-MTX^^^fi, HBfifi^TVKT) 

mnmm\mir%mv<m<mmi¥m&mi-%^tfimm£frtc 0 lot, mtx^h 

A^O^«,MTX(D||fpj^W^J^ffl^b<f^Jl$^i^^0J^^^of^ 
[0236] ^_h(D^i:J;t9, ;£3)IK^HA-MTXj^#:j3\ HA^tefg&ktL&VMn vitro~C 

MZ.33\ ^ii, MTX^*3J:t^HA^MTX<^m^Ti*+^m^C>6^f^ 

[0237] [^,WU5] 

HA-MTX^ftWin vivofcSStfS?* JKgfcftlf&lftMBS:, mmW^ (RA) <D^r 
^>vi:LT^Lffl$^^h=37--^VIHfiP^^>v(^t), rBlfi^J (1998), Vo 
1. 17, No. 2, 111-21) ^TfMbfCo #^/l^|fcS£&f&Jt"5#3!^b^ 

[0238] »<»ttDA/Slc9yh(H^ux^3i/v->— (#0, llMfft, ^)SH£ffiLfco II 
i37-yy(n7-^Vgfif^)^0. Olmol/Lg^Tklg^l. 5mg/mL 
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b?£Z>£. 1 !)iZ.fefftl,X^ rtL^^m^Freund's incomplete adjuvant (Difco) &M%.X 

&m. 4mL^4L, mm^mm^t'o mmmmmm*mm)&£.TfMmmxh 

5tT/H3^Bft(HA) t£.m-km.7k (Saline) J^ff^ B £*9, 5 B fclUlOf 
TV^^f^LT. Pfifi^if **U£l mm (Normal) <D;&j® Hg&ft K^JS&fi* 

[0239] mmmmm^mmmm^mmm^y^xm^xiE^m^mwmtitmir^ 
-txmm^tc 0 mm&mmw.m£<9238&^x\ mzmu&^m&xmm^tio m 

fe(9^^IJifbfc 0 ^fHIWteSAS version 8.02 (SAS-TV^^^— hv^/"^) £HSg 

[0240] *^0J(DHA-MTXM^#:(D^^JifB(D^&-e^L/c^^ll|4^^i- o 
[0241] 04 ^^^M*^ ^BJ^HA-MTXM-^frfiHA^^^tb^. ^7- 

ut$mwm) fc&^x<Dfrmm$ft, ^m-^-m^i&m) \cm^xfeM$>btift 

[0242] IM^iMGl 
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